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Solutions for a small planet™ 


u "Save yourselves,’ I 
cried. But no one listened. 

Then midnight struck 
and the virus was unleashed. 

People moaned and 
prayed in every house in 
the village...hut too late. 
Without protection. 


you’re hosed when a virus 


IBM’s labs have a mas¬ 
sive collection of computer 
viruses, all being dissected 
under tight lock and key. 

This research has led to 
IBM AntiVirus, one of the 
most powerful security 
programs available on the 
market today. 

Were also developing an 
antidote that simulates the 
human immune system. 
When a virus invades, 
computers will be able to 
adapt to meet and neutral¬ 
ize the attack. 

It may not save lives. 

It’ll definitely save data. 

Protect yourself. Call 
1 800 IBM-3333, ext.Glll. 
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IBM is a registered trademark and Solutions for a small planet is a 
trademark of International Business Machines Corporation. ©1995 IBM Corp. 
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You want an ISDN modem. Your end users have figured out how to use their modems to do more than just check 
their e-mail. So you got them ISDN lines. And now you need some ISDN modems (aka terminal adapters). Well, we 
make a whole line of them, including the hot new purple BitSURFRrThey'll have your end users sending everything 


"Also available in black for those who h< 















from video clips to 297-page documents back and forth in no time. (Four times 
the speed of most analog modems, to be exact.) Which should serve to keep 
them quiet. At least for a little while. For details, please call 1 800 766-4883. 
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As chairman of Columbia Sportswear, my 
has an eye for things that are well cut. The D 
Parka INI is no exception. It's got a sense of styl 
enough technical innovations to blow through 
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All your 


col orf ul 


ideas 


are 


loaded in a hard drive 


Here’s 


the 



EPSON COLOR INK JET PRINTERS. First it was just an idea in your mind’s eye. 
Then you fleshed it out on your monitor ; breathed life into it with color. Now the only thing between your idea 
and proof of its brilliance is your printer. Better make sure its an EPSON. 720 x 720 dpi of Photo Quality, ink 
jet color for as little as $449. Color so beautiful even Mother Nature will be jealous. We call it Epson Color. To see 
it, call 1~800-BUY-EPSON x3100 or visit our web site. And free your ideas from the tyranny of black and white. 



The line of Epson printers starts for as little as $449. NOTE •' Manufacturer cannot be held responsible for incidents of shock, awe, 
or over-stimulation resulting from exposure to 720 x 720 dpi of concentrated, Photo Quality, slap-in-the-brain Epson Color. 


YOU’VE GOT TO SEE IT IN 




color: 










You’ve got a lot to do — even though you may not know what’ll be next. So we created a computer that can switch gears 


as quickly as you need to: the LTE 5000? It’s a Pentium ® powered notebook with interchangeable devices that fit into the notebook 


as well as the expansion base. Now you can choose from additional hard drives (up to 1.35 gigabytes), CD-ROM drives, extra 


batteries, and floppy drives. And the unique front-loading MultiBay can handle all of them - ultimately allowing you to create the 


notebook that’s right for the task at hand. Of course an expansion base featuring two MultiBays doesn’t hurt either. After all, you’ve 


got a lot to do-so get to work. Interested? Call us at 1S00-345-1518 (select PaqFax) 


or visit our Web site at www.compaq.com. 


The Compaq LTE 5 000. The Ultimate N< 



c d - r o m drive 

dual hard drive 

dual battery 

floppy drive 

expansion base 



© 1995 Compaq Computer Corporation. All rights reserved. Compaq, LTE 5000 Registered U.S. Patent and Trademark office. Pentium is a registered trademark of Intel Corporation in the U.S. and other countries. Adobe Photoshop 
is a registered trademark of Adobe Systems Incorporated. 




































ebook For Whoever You Happen To Be 



You get the jobs no one else 


wants. And turn them into the 


jobs everyone else wants. 

For those days when you re 
actually in the office — you need 
a computer that will keep up with 
the nonstop pace of your life. 


Has It Changed Your Life Yet? 
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135 The Net as a Public Sphere? By Mark Poster 

136 Very Like a Book By Stuart Moulthrop 


175 Just Outta Beta 
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252 Nicholas Negroponte 


Cover: Rob Silvers (rs@media.mit.edu) created the cover portrait of Nicholas Negroponte by selecting 
1,548 images from a collection of more than 300,000. Images were chosen by color, value, and texture 
content - none were modified. You may contribute to Silvers' image database by MIME mailing a small 
jpeg, tiff, or gif to images@media.mit.edu. 

Introduction: Steve Speer. 

Hungarian translation courtesy of Direct Language Communications Inc. 




The Media Lab at 10 

Beyond the technology it has imagined, the thinkers it has encouraged, and the 
students it has attracted and seeded, the greatest achievement of the MIT Media 
Laboratory may be the invention of - itself. By Fred Hapgood 

Being Nicholas 

Nicholas Negroponte is the most wired man we know (and that's saying something). 
By Thomas A. Bass 



Blind Spot 

Produced like a book, circulated like a magazine, curated like a gallery, Blind Spot 
offers a disquieting and humorous photographic vision. By David Rakoff 




Under Pressure 

Scuba has come full circle - from the first explorers in the 1950s to today's "technical 
divers" who strap on underwater computers and dive to depths so great the pressure 
could crush an automobile faster than a five-car pileup. By Jerry Shine 


156 



Demographics of Broadcast TV - 
Just Like the Demographics of Smokers 

And other insights from market research guru Nick Donatiello. By Alan Deutschman 


158 


Balkans Online 

In the trenches with the warriors fighting one of the nastiest information wars of the 
late 20th century. By Masha Gessen 



Man's Ruin 

The poster art of Frank Kozik: the cheeriness of children's books and the banality of 
^ advertising with a sinister rock and roll edge. By Keith Hunter 






Godzone 

What would it be like if all government regulations on telecommunications just went 
away.... By Bob Johnstone 


168 


170 
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Rap Dot Com 

Harry Allen on how black people are giving the digital revolution the funk it so 
badly needs. By Matt Haber 


The Relentless Pursuit of Connection 

An inside look at Marquee Venture Partners, one of the most famous venture capital 
firms of Menlo Park's Sand Hill Road. By Po Bronson 
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Microsoft Office 








Introducing new 


for Windows 95 


Software that reveals itself, removes the barriers between you and capabilities 
old and new. Software that doesn’t get in your way when you’re trying to work. 


Features that can streamline the way you work now reveal themselves as you work. 
Everyday tasks as basic as entering text are easier. Spell-checking and formatting 
happen automatically, on the fly. Applications that you once used in a limited 
fashion now offer you new and easier ways to use them, to do more with them. One 
of those ways is the Answer Wizard. When you have a question you simply type it 
Wmmm in. “How do I get this page to print sideways?” It will show you how. Other wizards 
are built into individual programs to walk you through complex tasks. To create a customer 
database from scratch, you simply ask the Database Wizard to show you how. This is called 

technology, and it senses what you are doing, and helps you do it with fewer steps. 
It lets you focus on your work, not on making your software work. 


IntelliSense 


Now applications work together, work alike 
work the way you always hoped they would 


New Microsoft® Excel, Word, PowerPoint,® Microsoft Access, and Schedule-K Use , jBk 

them to work more effectively, to access and share information throughout 
your company, to conduct more in-depth analysis. Pull information from one 
application into another seamlessly. Manage your key contacts in Schedule-*- ■BeIL- 
and drop addresses into Word when you write them letters. Use PowerPoint’s Meeting Minder to take 
notes of your meeting, and then export them to Word to summarize. Use the new Office Binder to create 
a single document that uses components from all five programs. Combine a cover letter, financial 
projections, and professional-looking charts and graphs seamlessly into one document. Save and print 
it as one. Open it and have all the applications it uses launch at once. You spend less time going back 
and forth between programs. Less time working around obstacles. More time focusing on the task at hand. 


Microsoft 


WHERE DO YOU WANT TO CO TODAY?’ 


To see an autodemo and more, go to http://www.microsoft.com/msoffice. Or call 800-426-9400. 

©1995 Microsoft Corporation. Ait rights reserved. Microsoft, PowerPoint, Windows, and the Windows logo are registered trademarks and IntelliSense, the Windows Start logo and Where Do You Want To 
Go Today? are trademarks of Microsoft Corporation. *This add-on is available at no charge (does not include shipping and handling). 





Together, the programs break down the barriers between you and other people 
You find new ways to communicate, to share information, to collaborate 


Now you can use Microsoft Word as your e-mail editor with the Microsoft Exchange Inbox in Windows 95. 

Create your messages in Word, and use all of its functionality, its formatting options, to communicate 
more clearly, more convincingly. With Word’s Internet Assistant? you can browse the World Wide Web and 
publish your own documents there. If you subscribe to The Microsoft Network, you * t 
can access it directly from Office. Find Fast lets you search company servers and i , t j 

individual desktops for information you need by typing a phrase or key word. Even [ 

finding the information you need to schedule a meeting is made simpler with the i 

Meeting Wizard in Schedule-t-. It can find a time when your list of people can meet, 

locate a conference room, and notify everyone of the time and place. WWI ■&£**&&*>&** 


33 Start 
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Designed for 


lt|lp 


Now you can take full advantage of Windows 95 


New Microsoft Office was designed to work hand-in-hand with the Windows® 95 
operating system and its simplified user interface. To make the most of 32-bit 
performance, long file names, shortcuts, multitasking, and the Windows Explorer. 
Together, they make computing fundamentally easier and faster. They make it 
possible for you to spend less time computing, more time working effectively. 
















"Once users begin carrying the Envoy 
or Marco, I doubt they’ll ever want 
to leave them at home.’’ _ 


" You will definitely let out an 
involuntary ’Wow’ the first time you 
send a fax or E-mail from your front 
yard using Envoy’s wireless modem. 
The Magic Cap operating system 
makes it a no-brainer. A chimp could 
find his way around this interface.” 


" Envoy and Marco are actually 
delivering on the promise of 
ubiquitous connectivity and smart 
communications... they go beyond 
anything else on the market... 
the first PDAs worth owning.” 




"Envoy and Marco...are on the 
leading edge of continuous 
connectivity and are real indicators 
of where the PDA market is heading. 


" The Envoy is a terrific piece of 
engineering, and the wireless link 
puts it miles ahead of anything else 


"With its integrated wireless capability, 
Marco clearly outshines the rest.” 


The Envoy® Wireless Communicator on the General Magic Magic Cap 1 
| platform is packed with time-saving features accessible with the 
1 tap of an icon - no manual required. Send text and handwritten 
J| messages via radio, phone/fax or infrared. Let 'smart agents’ 
^^automatically reschedule meetings, update addresses, etc., 
Hfcwhile you get on with business. 


HOME OFFICE COMPUTING 6/95 


PC Magazine 4/25/95 


PC Week 1/30/95 


Mobile Office 4/95 


Critics arc having a field da> 


l Using the Newton® platform, the Marco® Wireless Communicator 
\ emphasizes wireless connectivity to network applications like 
\ desktop E-mail and corporate databases. "Marco finally brings 
[ the Newton platform into its own (with) the right mix of 
[ built-in communications and operating software 
enhancements.” (MacWeek) 


marco 


WIRELESS COMMUNICATOR 


WIRELESS COMMUNICATOR 














ARDIS 


with our wireless PDAs. 


i-8oo-8-wireless 

1-800-894-7353 


The field tests are rolling in and 
Envoy® and Marco®, the only handheld 
communicators to offer built-in, two-way 
wireless modem technology, are a hit! 

Both work on the ARDIS SM nationwide 
network, providing a host of two-way, 
wireless communications services . 

No mere PDA gives you all this: 

* Exchange wireless E-mail (no phone line 

required): 

■With any LAN E-mail system (cc:Mail, MS Mail, 

QuickMail) with an Internet gateway. 

■ With any Internet or public on-line service 
(America Online, CompuServe, Prodigy) address. 

* Send wireless faxes: 

■To any fax machine in the U.S. or computer with 
a fax modem. 

* Send wireless messages to pagers. 

* Receive numeric/alphanumeric pages. 

* Send/receive messages nationwide with no roaming 

or iong-distance charges. 

* Lots of useful software and desktop connectivity: 

■Address book; daytimer; scheduler 
■Customer filing/records system 

■ Connect to your desktop PC to print or download data 
■Official Airline Guide (OAG®) for checking flights 
■Access latest news and stock prices 

■Pocket Quicken™ personal finance manager 

■ PCMCIA slot for additional memory and applications 

Free Carrying Case. 

Call 1-800-894-7353. We’ll point you to a local dealer and 
send you an information kit, including our No Wires. 

No Limits.™ video. And if you buy either an Envoy® or 
Marco® Wireless Communicator within 90 days of your call, 
we’ll send you a free leather carrying case ($79 value). 


*Envoy and Marco communicators come bundled with RadioMail® and ARDIS SM 
PersonalMessaging services software. Both devices operate on the ARDIS SM 
nationwide wireless data network, which covers over 90% of all U.S. business activity. 
<8>, Motorola, Envoy and Marco are registered trademarks of Motorola, Inc. All 
other trademarks are the property of their respective owners. © 1995 Motorola, Inc. 
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No Wires. No Limits.™ 
















WHO SAYS 
IT’S ONLY 
ROCKAND 
ROLL? 


NOT YOU. 


Virtual Music Entertainment 

Coming sggn tg a 

MULTIMEDIA PC NEAR YOU. 

Experience it today at 
http://www.virtualmusic.com 



VIRTUAL MUSIC 

ROCK & ROLL WILL NEVE BE THE SAME. 

© 1995 Virtual Music Entertainment Inc. 
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This machine is just perfect for 


all you impatient creative types. 

And if you just sit 
still for a second, 

we’ll tell you how. 




Fidgety? Compulsive? Got ants in your pants? 



Now you can dream up a great idea for a video 
and see it come to life—right away. 

Presenting Media 100.® The most powerful 
and simple digital video system ever. No studios to 
rent, no editors to hire, no nonsense. Just sit yourself 
down in front of your Macintosh® and start 
pointing and clicking. Its that simple. 

But its also extremely powerful, because 
Media 100 is designed to give you the highest 
picture quality available on any nonlinear system. 
Period. So you're editing online, in real time. 

You get 8 tracks of real-time audio, graphics, 
titles, 100% QuickTime™compatibility, stunning 
motion effects, and real-time ColorFX.™ There is 
no need for a separate offline system. 

Whatever you have in mind can quickly become 

reality—all on one system. MEDIA 

For a free video or live demo 
call I-800-832-8I88. 




Wham. Out of the blue, this 
great idea for a video hits you. 


Born with no patience at all, you 
rush to find a way to see your 
idea come to life. 


Hello, Media 100. You sit. You 
begin. No studios to book, no 
editors to hire. 





You actually create a finished, 
broadcast quality video without 
having to leave the room. 


Hours later, you present your 
idea to Mr. Big. He smiles. You 
sip expensive drinks until dawn. 




MEDIA 10 0: WHAT DID YOU HAVE IN MIND? 






w 


D 




TM 


Editor/Publisher: Louis Rossetto 
President: Jane Metcalfe 


Associate Publisher: Dana Lyon +1 (415) 222 6270 


All advertising inquiries: advertising@wired.com 


San Francisco 

New York 

West Coast 

Advertising Director: 

Advertising Manager: 

Doug Weaver 

Drew Schutte 

+1 (212)682 5545 

+1 (415)222 6276 

Advertising Manager: 

West Coast Account Execs: 

Laurie Howlett 

Ruth Tooker 

East Coast Account Execs: 

+1 (415)222 6274 

Mitchell Kreuch 

Julie Nester 

+1 (212)682 5554 

+1 (415) 222 6280 

Steven Comfort 

Jonathan Slavet 

+1 (212)682 5553 

+1 (415) 222 6277 

Peter Kosmala 

Moira McDonald 

+1 (212)682 5444 

+1 (415)222 6278 

140 E. 45th Street, 37th Floor 

520 Third Street, Fourth Floor, 

New York, NY 10017 

San Francisco, CA 94107 

+1 (212)682 5544 

Southwest 

Detroit 

Ellen Lewis, Michael Stafford 

Barbara Klein 

14881 Quorum Drive, Suite 340 
Dallas, TX 75240 
+1 (214)960 2889 

Kathleen G. Charla Associates 

3221 West Big Beaver Road 
Suite 309 

Troy, Ml 48084 
+1 (810)816 9800 

HotWired: 

Advertising Director: 

Rick Boyce+1 (415) 222 6286 
Window Shopping Sales: 

David Hyman +1 (415) 222 6349 





Marketing Manager: Jens Schlueter 
Marketing Analyst: Greg Bertens 
Advertising Business Coordinator: Holly Patterson 
Advertising Production Manager: Robert Franklin 
Sales Associates: Margot Bogue, Natasha Lutovich, 
Courtney McGovern, Anne Speedie, Riva Syrop 
Hof Wired Traffic Coordinator: Jennifer Walsh 
HotWired Sales Associate: Bryan Lurie 
Intern: Courtney Macavinta 


Vice President Operations: Todd Sotkiewicz 

Circulation Director: Catherine Huchting 

Circulation Consultant: Greg Jones 

Single Copy Sales Director: George Clark 

Fulfillment Manager: David Turbert 

Promotion Manager: Jane Kratochvil 

Customer Service Manager: Kristy O'Rell 

Circulation Coordinators: Jocelyn Williams, Alexandra Donahue 

Circulation Assistant: Brad Bulger 

Fulfillment Assistants: Bob Donovan, Cherice Murray, 

Meri Brin, Allison Moseley, Peter Corbett, Ted Roberts 

Special Projects: Amy Critchett 

Publicity & Promotions Director: Taara Eden Hoffman 

Publicity Assistant: Amy Esken-Meland 

Foreign Editions, Rights & Reprints: Tara Herman, John Couch 

Assistant to the Editor/Publisher: Steven Overman 

Assistant to the President: Shauna Christan Sampson 

Administrative Assistant: Shoichi Shingu 

Central Nervous System: Jessica Halgren 

Receptor: Stacy Sanders 

Mac Master: Michael Wise 

Connectivity Coordinator: Joseph Bucciarelli 

Controller: Spero Matthews 
Finance Manager: Celeste Chin 
Accounting Managers: Nori Castillo, Indra Lowenstein 
Assistant Accountants: Natalia Anguiano, Jennifer Holmes, 

Ben Montesano, Carla Barros, Michele Cabrera 
Accounting Support: Terrance Graven 


Subscription or back-issue requests, payments, problems, or inquiries: 

call (800) SO WIRED, +1 (415) 222 6200 outside the US. 
fax +1 (415) 222 6399, e-mail subscriptions@wired.com. 

Individuals: US$39.95 (12 issues), $71 (24 issues) 

Can/Mex US$64 (12 issues), $119 (24 issues) (GST incl.) 
Foreign US$79 (12 issues), $149 (24 issues) 

Institutions (libraries, companies with more than 20 employees): 
US$80 (12 issues), $143 (24 issues) 

Can/Mex US$103 (12 issues), $191 (24 issues) (GST incl.) 
Foreign US$110 (12 issues), $210 (24 issues) 

Mail check to Wired, PO Box 191826, San Francisco, CA 94119-9866. 
Foreign subscriptions payable by credit card, postal money order in 
US$, or check drawn on a US bank. 


Mailing lists: Wired may rent its mailing list. If you do not want 
your name included, please let us know by phone, mail, or e-mail. 


ABC Audited. 






























































111 1 

It i 




....... - 





You’re finishing a presentation 



on Lotus Freelance Graphics, 



printing a report on your boss’ desk, 




Is it the espresso or OS/2 
Warp Connect? 


While OS/2® Warp Connect may not come 
with a twist of lemon, it can do something that’s 
nothing less than extraordinary. 

It will let you access multiple servers on 
multiple networks at the same time, wherever 
you might happen to be. 

Just make one phone call and enter your 
password. That’s all 

it takes to connect Can your soft 
into Internet, NT,® 

UNIX® NetWare® Windows® for Workgroup and 
IBM servers. And that’s all it takes to share drives 
and printers, graphics files and databases. Even 
applications. It’s amazing, really. 

And because there are separate memory 
address spaces built in, it’s crash-protected. So 
a problem with one program won’t crash 
everything you’re running. 

With OS/2 Warp Connect, you can 
create Person to Person™ connections 
with up to eight people, whether they’re 



four floors away or four time zones. So you can 
conference by video. Collaborate by chalkboard. 
Communicate. 

And you can do it all with the speed and 
reliability of OS/2, the software that readers of 
Info World voted Product of the Year for three 
consecutive years. If you’re looking for network 

connectivity, com- 
tv a r e do this ? patibility and true 

multitasking, you 
should remember one important thing: It’s not 
only where the working world is headed, it’s 
where it is right now. 

To find out how OS/2 Warp Connect can 
help your business, call us at 1 800 IBM-3333, 
ext. EA100. Or visit our web site at http://www. 

austin. ibm. com/pspinfo/os2 .html. \bu’ll 
find it quite stimulating. 


Solutions for a small planet ' 


OS/2 Warp Connect Fullpack is available from IBM for $189 by calling 1 800 IBM-3333, ext. EA100. In Canada, please call 1 800 0S2-WARP, ext. 094. Reseller prices may vary. The IBM home page is located at http://www.ibm.com. IBM and OS/2 are registered trademarks and Person to Person, 
Solutions for a small planet and the OS/2 logo are trademarks of International Business Machines Corporation. All other company and/or product names are trademarks and registered trademarks of their respective companies. © 1995 IBM Corporation. All rights reserved. 
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All Juiced Up 

Jon Katz would like the media to abandon objectivity 
and take a more subjective viewpoint ("Guilty," Wired 
3.09, page 128)? No thanks! 

We're already awash in unconstrained subjectivity 
- points of view grounded in nothing more substan¬ 
tial than personal wish and tribal myth. Postmodern¬ 
ism teaches us that no one can really know the truth. 
Multiculturalism instructs us not to challenge the 
beliefs of others. If the press has lost the will to tell us 
what it all means, it's merely a reflection of our soci¬ 
ety, which can't center on an interpretive framework 
capable of providing shared meaning. 

What's missing from public forums isn't subjectiv¬ 
ity but a respect for well- 
considered arguments 
backed up by facts. With 
reasoned analysis out of 
fashion, it's hardly sur¬ 
prising that day-to-day 
public dialogs have 
become no more than 
tribal shouting matches. 

Dan McGrath 
dnmcgra@ibm.net 

I couldn't agree more 
with Jon Katz that many 
of our national institu¬ 
tions have become 
irrelevant to daily life. 

However, I can't accept 
his assertion that going 
online can be an answer to society's fragmentation 
and weakened media. Digital forums already have a 
higher volume of white noise than traditional media. 
And the available technology makes it easy for every 
subculture to publish its own version of the news. 
Even such quality mainstream efforts as NetNoir on 
AOL - and yes, Wired - succeed not by bringing peo¬ 
ple together but by targeting narrow segments of 
society and reinforcing their specific cultural interests. 
George B. Blinzer 
gblinzer@aol.com 

Thanks for a cogent analysis of what nobody else in 
the media is talking about. Of all the essays I've read 
about the 0. J. trial, Jon Katz's story captures exactly 
the unspoken central issue - the loss of the idea that 
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an objective truth can be reached through rational 
inquiry. Even scientific truth is now seen as subjec¬ 
tive, depending upon the "interpretation" of various 
experts. The case has become a battle of credentials 
rather than objective inquiry. And now that race has 
come out of the closet with the Mark Fuhrman mat¬ 
ter, the piece seems even more prophetic. 

Fred Moramarco 
fmoramar@mail.sdsu.edu 

Jon Katz seems to be guilty of the same soft report¬ 
ing for which he condemns Time magazine. Quoting 
one American Bar Association poll, he states that 


45 percent of those surveyed (there is no mention of 
the survey size) said that the 0. J. Simpson trial "has 
caused them to lose respect for the justice system." 
Katz uses that single poll to make his point, but the 
result might easily have been obtained by asking 
20 people a leading question with which only nine 
of them agreed. It's this type of misinformation that 
makes me fear the media. 

Raymond Morris 
romorris@star.net 

We the (Lazy) People 

Jay Kinney's "Anarcho-Emergentist-Republicans" 
{Wired 3.09, page 90) was right about the average 
American's attitude toward citizenship: I'm too busy. 
The politicians running our country have no depth 

Q2 


because we demand no depth. Indeed, we welcome 
bumper-sticker solutions to complex issues. 

Technology doesn't help an apathetic public care 
or make critical decisions objectively. Though it may 
make access to information easier, that information 
will also be easier to manipulate and will enable lazy 
citizens to make uninformed decisions more quickly. 
Joe Cadrin 

joe.cadrin@adtech1.usa.net 

Myhrvold's Slaw 

Nathan Myhrvold ("The Physicist," Wired 3.09, page 
152) is one smart guy working for another smart guy. 

But when did these 
guys lose their sense of 
perspective? 

I had the curious feel¬ 
ing that H//rec/ readers 
were supposed to be 
astonished by "Myhrvold's 
Law" - that at US$99, 
Windows software is 
a bargain because it 
allows the "little guy" 
access to a $100 million 
worth of software devel¬ 
opment! What is so 
special about that? 

After all, a $10 shot of 
insulin buys access to 
a $100 million worth 
of medical research - 
and unlike Bob's stupid computer tricks, a shot of 
insulin can save your life. 

Myhrvold's Law is merely another instance of 
economies of scale - the centuries-old realization 
that once you've set up a kiln to make one pot, it's 
just as easy to make two. 

In Moore's Law, the fundamental driver is not 
volume but a new technology that simultaneously 
builds millions of transistors in parallel. Consequent¬ 
ly, the cost per transistor drops by 25 percent each 
year - a real improvement in productivity enabled 
and predicted by Moore, for which he certainly 
deserves recognition. 

On the other hand, while software manufacturing 
remains a slow and inefficient process, Microsoft 
can spread the inefficiencies over a captive base of 
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Indigio night-light story. TIMEX RR., Box 310, Middlebury, CT 06762. For retailers U.S. call 1-800-367-8463 or Canada 1-800-263-0981. 





For years, your sharpest ideas had to be entrusted to the dullest overhead projectors. 


And then you discovered that a presentation with film and sound and animation can fit in a briefcase. 

And you discovered that you can slip 200 megabytes of product, pricing and competitive updates into a coat pocket 

And you discovered that you can add French subtitles to a product 

And you discoverec 



For more information, visit us on the Internet at http://www.info.apple.com/gomobile/ 


©1995 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, LocalTalk, Macintosh, PowerBook and “The power to be your best" are registered trademarks of Apple Computer. Inc. PowerPC is a trademark of International Business Machines Corporation, used under license therefrom. All Macintosh computers are designed to be accessi 











iemo and edit a sales video at 30,000 feet. 


hat you can check an inventory database in Tacoma from the back of a taxi. 

And you discovered how convenient it can be to fax a purchase order 

from a cafe on the Champs-Elysees to a desk in Seattle. 

And you discover: 


t 



It’s not how powerful 
the computer is. 



100-117 MHz 603e 
PowerPC chip, 6.4 lb., 
2.5-4 hr. NiMH battery. 
10.4" VGA or SVGA screen, 
up to 64MB RAM expan¬ 
sion, up to 1.1GB 


hard drive, writable 
230MB MO cartridge avail¬ 
able, built-in infrared 
supporting LocalTalk. up 
to 16-bit video-out, 

16-bit stereo sound. 


Introducing Macintosh 
PowerBook with PowerPC. 


It’s how powerful the 
computer makes you. 




The power to be your best! 



iduals with disability, 'lb learn more (U.S. only), call 800-600-7808 or TTY800-755-0601. 
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millions of personal computer users. I'd hate to have 
a "law" named after me celebrating archaic design 
foisted on enslaved users. 

Greg Blonder 
gregeb@aol.com 

A Modern Education 

Regarding "Get a Life?" (Wired 3.09, page 206): 

Ouch! All the books in the world won't offer the real¬ 
time global experience a kid can get on the Net? 
Nicholas Negroponte is fooling himself if he thinks 
kids in a chat group are sharing vivid descriptions of 
local culture. It's far more likely that they're discuss¬ 
ing the best pro basketball players or the latest 
Sylvester Stallone movie. 

Take all the chat groups in the world, and they 
won't offer what books offer in spades. Books - 
inasmuch as they are reflective, thematic, artistically 
conceived narratives (forget the delivery medium) - 
are an extremely effective means to impart an under¬ 
standing of a different culture. 

It is incomprehensible - nearly heretical - that an 
intentionally provocative columnist could suggest 
that reading is passive. A well-written column, story, 
or book forces the reader to imagine different places, 
to confront personal beliefs, to make judgments. In 
short, to read is to think - hardly a passive activity. 
Cindy Klein 
rsbr77c@prodigy.com 

Equifax and Equifiction 

Simson Garfinkel's article "Separating Equifax from 
Fiction" ( Wired 3.09, page 96) could not have come at 
a better time. I am in the process of buying my first 
home and am under the microscope of you-know- 
whom. Out of curiosity, I requested a personal credit 
report from Equifax several months ago. Of course, 
the report contained several errors, some of which 
betrayed a surprisingly primitive database. One bank 
account listed in my file was opened three years 
before I was born. (I have never had an account with 
this bank, mind you, either before or after my birth.) 

One worrisome fact is that banks, retailers, and 
other users of these credit reports don't seem to 
know where their information comes from. Last 
week, my mortgage loan officer showed me a report 
obtained during the pre-approval process. Wonder¬ 
ing if the information was supplied by Equifax or one 
of its competitors, I asked where the report had come 
from. She matter-of-factly replied, "Oh, we get this 
from a machine." 

I am rapidly losing hope. 

Richard Trenthem Jr. 

Memphis, Tennessee 

Free Speech and Worthless Words 

Mike Godwin's description of my opinions on free 
speech ("Net Backlash = Fear of Freedom," Wired 


3.08, page 70) is the most bizarre distortion of views 
I have ever seen in print. At the conference Godwin 
refers to, I said, "I believe free speech should never be 
abridged anywhere." (The full text can be found at 
http://www.utexas.edU/depts/lbj-school/21 cp/faulk 
.html.) In 20 years of fighting for civil liberties and 
social justice, this has always been my opinion. 

Godwin suggests that I'm part of a "free speech 
backlash" because I occasionally complain about the 
content of speech on the Internet. This is false. 
Nowhere have I ever said, nor do I believe, that 
speech should be constrained because of being trivial 
or socially unredeeming. 

He also imputes to me a "fear and loathing" of the 
Internet. Nothing could be more absurd. For many 
years, I was national executive director of Computer 
Professionals for Social Responsibility, an organiza¬ 
tion that was essentially built on the Internet. I have 
used the Net for a variety of progressive causes for 
more than a decade. Currently, I'm working on a 
project to bring Internet access to low-income resi¬ 
dents of Austin, Texas. 

Godwin set me up as a straw man, which he then 
tackled and wrestled into submission. But I simply 
don't believe what he attributes to me. 

Gary Chapman 

gary.chapman@mail.utexas.edu 

Interestingly, I couldn't recall so unqualified a state¬ 
ment as "I believe free speech should never be 
abridged anywhere" in Chapman's Austin speech. 

So I turned to the Web page, where I found the full 
sentence from which Chapman has extracted the 
quoted clause: "That is, we might have neglected 
the power of free speech in the real world, where it 
matters most, in favor of free speech in a virtual 
world, where it matters least, even though I believe 
free speech should never be abridged anywhere." 
What really stood out at the time was Chapman's 
expressed belief that a virtual world is where free 
speech matters least. 

Chapman also argued that "the most important 
purpose of a right of free speech in a democracy is 
to allow people to stimulate collective action, to 
persuade others to act in concert against some per¬ 
ceived wrong or injustice." And he complained that 
"it's unsettling and discouraging when we're forced 
to champion freedom of speech by defending multi- 
million-dollar advertisers, mercenary spin doctors, 
pornographers, bigots, companies that market 
mayhem and gore, or professional boors like Rush 
Limbaugh and Howard Stern." 

Unlike Chapman, I don't think the value of free 
speech depends on whether it promotes the right 
kind of "collective action" in a democracy. I believe it 
has value in itself. This is why I don't find it "unset¬ 
tling and discouraging" to champion freedom of 
speech, even when the words don't fit my own val¬ 


ues, or when they don't promote social justice. The 
First Amendment was created to protect precisely the 
speech that Chapman and other well-intended per¬ 
sons might find irritating, disturbing, offensive, or 
just plain worthless. - Mike Godwin 

She's a She 

I wish to voice my displeasure and concern about an 
advertisement for Sauza tequila (Wired 3.08, page 
45) featuring a photograph of the noted transsexual 
Carolyn Cossey with the caption "She's a he." 

While Cossey is not a genetic female, she has had 
gender reassignment surgery, and to say that she is a 
"he" is inaccurate. In addition, the ad implies that 
there is something wrong with finding out that a 
woman used to be a man. 

Michelle Lyn Belanger 
stdbdb@shsu.edu 

How Do You Say Rave in Hawaiian? 

I've been buying Wired since the first issue, but have 
been disappointed lately by the commercial turn the 
magazine has taken. Your article on the use of com¬ 
puters to help restore the growth of the Hawaiian 
language ("How Do You Say Computer in Hawaiian?" 
Wired 3.08, page 90) was both refreshing and heart¬ 
warming. Items like this remind me that there are 
indeed people in front of the screens and that the 
work we do to forward this industry is not always 
motivated by profit. Some good may come of it too. 
Chris Barker 
ultra@ocsny.com 

Justice/Microsoft/Intuit: Wired Blew It 

How did your editors allow Fred Davis to offer such 
mistaken conspiracy theories on the Justice Depart¬ 
ment's challenge to the Microsoft-lntuit deal? 
("Microsoft/Intuit: Justice Blew It," Wired 3.08, page 
103.) Justice never claimed Microsoft was monopoliz¬ 
ing the computer industry; it claimed that Microsoft 
posed the only real competition to Quicken, that 
Intuit and Microsoft were the two most viable com¬ 
petitors in the nascent electronic-banking market, 
and that the merger would reduce competition. 

More astounding is Davis's call for computer 
lobbyists to counteract the banking lobby's sinister 
political influence. Most of the pressure for Justice to 
get tough on Microsoft has come, predictably, from 
Gates's rivals in the computer industry. 

Davis is left with his theory that the savings and 
loan debacle is evidence of longstanding collusion 
between banks and the government to bilk con¬ 
sumers. To verify that one, you might want to ask the 
failed S&Ls' customers (who were paid back by gov¬ 
ernment insurance) or the banks' officers (over half of 
whom the government is suing for negligence). 
Robert Niewijk 
6054838@mcimail.com 
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A car. 


With something called rail-through construction. 


Which stiffens the body, 


which quiets the cabin, 


which makes it the sanctuary that lets you forget 


(your doubts, your insecurities, your boss), 


and allows you to think, 


and the thought is the same 


as yesterday, 



Tomorrow... 


I find a longer way home. 


To a Chrysler engineer, it is not just 


a car. 


COMPUTER-CONTROLLED MULTI-VALVE V6, FOUR-WHEEL INDEPENDENT SUSPENSION,CAB-FORWARD DESIGN, SPEED-SENSITIVE STEERING, FATIGUE-REDUCI 









Chrysler Cirrus LXi 
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Fred Davis's notion that "It's hard to make a case that 
a company with a small piece of the pie is capable of 
such egregious violations of antitrust law" is totally 
naive. It's not the size, but the significance of influ¬ 
ence that makes a difference. Gas accounts for only 
about 4 percent of a car's weight, but total control 
over the gasoline industry would be an unacceptable 
leverage over the automobile industry. 

Cole Goeppinger 
coleg@iastate.edu 

Lousy Lossy 

I would be excited to see Ken Thompson's music 
distribution system up and running ("Music on 
Demand," Wired 3.08, page 82). However, I have a 
serious problem with lossy audio compression. I defy 
anyone with normal hearing and an interest in music 
to go to a local high-fidelity audio shop and ask 
someone there to side-by-side a CD with high-quality 
vinyl. Although the human ear is limited in the range 
of pure tone frequencies it can hear, that does not 
mean that those frequencies can be filtered out with 
no loss of sound quality. Anyone with a high school- 
level knowledge of electromagnetic waves will recall 
the phenomenon of wave interference. Therein lies 
the answer to why CD audio sounds worse than vinyl 
and why lossy compression algorithms on digitized 
music will sound worse still. 

In addition, it is almost impossible to use a D/A 
converter on the same power supply as a disk drive 
(in your computer) because of electrical interference. 
Most high-fidelity CD systems have two power sup¬ 
plies, one for the transport and one for the D/A con¬ 
verter. I like the idea of being able to preview, or even 
listen to, music on demand, but I hope that the non- 
compressed versions will still be available. 

Ryan Haveson 
pp002041@interramp.com 

A Dip in the Toxic Swamp 

In "While the Left Sleeps" ( Wired 3.08, page 103), 

Phil Agre perpetuates a myth in describing The Free 
Press as part of the "infrastructure" of the conserva¬ 
tive political movement. Granted, we have published 
leading conservative theorists including Robert Bork, 
George Will, and Charles Murray. We have also pub¬ 
lished the work of leading liberals such as Lani 
Guinier, Andrea Dworkin, and Cass Sunstein. In short, 
despite appearances, we are not a conservative 
house, but a self-consciously dialectical one. 

Adam Bellow 
The Free Press 
New York, New York 

Well, Wired is finally dabbling its toes in the toxic 
swamp of partisanship with "While the Left Sleeps." 

I don't know whether to congratulate you for your 
courage or cancel my subscription for presenting 
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such one-sided drivel. 

If nothing else, you have certainly succeeded in 
disturbing me somewhat. Not by the content of this 
article, but by publishing it at all. 

Charles Lewis 
charles@ils.nwu.edu 

Speaker of the Future? Or the Past? 

Newt Gingrich's credentials as a futurist are a bit 
suspect ("Friend and Foe," Wired 3.08, page 106). 

For starters, he's promised the National Rifle Asso¬ 
ciation that he will block any and all gun-control 
legislation in the House of Representatives, thereby 
ensuring that our streets will continue to be ruled 
by a 16th-century technology - the handgun. 

And his party's idea of political-social progress is 
to return to the late-19th-century golden age when 
businesses could function unhindered by govern¬ 
ment regulations protecting the environment, 
the health and safety of workers, and the rights of 
ordinary investors. 

Patrick J. Kiger 
Takoma Park, Maryland 

Unfortunately, the Newt Gingrich interview barely 
ventured beyond the conventional wisdom of the 
mainstream. Dyson could have asked Gingrich some 
tougher questions on his media policy. She might 
have asked what was discussed at Gingrich's closed- 
door meetings last January with the CEOs of virtually 
every leading media and telecommunications com¬ 
pany in the country. 

The speaker's tireless efforts at deregulation 
should have prompted Dyson to look into under¬ 
reported possibilities of conflicts of interest. The 
Progress and Freedom Foundation underwrites his 
cable TV show and raises money for his video college 
course. The foundation, which has collected nearly 
US$1.7 million, has been supported by such corpora¬ 
tions as AT&T, BellSouth, Turner Broadcasting, and 
Cox Cable Communications - all of whom have an 
interest in deregulation. 

Such pro-corporate zeal has had detrimental 
effects on media democracy that are already being 
mirrored in Gingrich's (and Clinton's) Internet policy. 
Gingrich claims to be for electronic democracy, but 
won't his work to increase corporate control of the 
Internet result in commercialization, restricted 
access, and less diversity online? 

Despite the article's title, I saw very little investiga¬ 
tion into the extensive "foe" side of Newt Gingrich in 
Dyson's interview. 

Chris Burke 
glomag1@aol.com 

Insane but True 

"This Is Not Totally Entertaining. This Is Insane." 

(Wired 3.08, page 136) is an exceptional work. It 




allows people all over the world to get a feel for what 
it's like here in Silicon Valley, the epicenter of the 
digital revolution. Nobody talks to me like Wired ! 

Keep up the good work. 

Mikey P. Phyatt 
mphyatt@aol.com 

Life Is Just.... 

Whenever I find a sentence beginning "Life is just...," 
my bullshit detector starts to buzz like a swarm of 
flies. So it was when I read the article about Neo- 
Darwinist Richard Dawkins ("Revolutionary Evolu¬ 
tionist," Wired 3.07, page 120) and came across his 
statement that "Life is just bytes and bytes and bytes 
of digital information." 

At first, I thought he may have been permanently 
pixelated by spending so much of his professional 
life watching models of mathematical "life" evolve on 
his computer screen. I now feel that he has simply 
become temporarily overawed by his own consider¬ 
able cleverness. 

Perhaps the bodies he calls "survival machines" 
are mere artifacts of our selfish genes, but the spirits 
that inhabit these bodies (like tourists in rented cars), 
the spirits who depart the bodies when they are no 
longer fit for life (despite the fact that bytes and 
bytes and bytes of digital information are still intact), 
the same spirit that enabled Dawkins to experience 
a "feeling of exultation as [he] first watched these 
exquisite creatures emerging" will eventually come 
to his rescue. 

In a quiet moment, as he reflects back with 
justifiable pride on his life of curiosity and contribu¬ 
tion to the sum of human knowledge, these 
spirits will remind him that, really, life is just... 
a bowl of cherries. 

Peter Evans 

Kelowna, British Columbia 

Microgripe 

You miserable bastards! I just finished reading 
Microserfs (excerpted as "Microserfs: Transhumanity," 
Wired 3.07, page 80). Guess what? I already knew the 
ending. Where the hell do you get off printing the 
last chapter?!? You ruined the end of a great book! 
Brian Sipes 

shaft@rlion-01.rlion.com 

Undo 

■ T-shirt alert! To get your own perl/RSA encryption 
T-shirt (Electric Word, Wired 3.08, page 38), e-mail 
netstuff-owner@acpub.duke.edu. The majordomo 
@acpub.duke.edu address we printed is incorrect. 

Send your Rants & Raves to: 

E-mail: rants@wired.com 
Snail mail: Wired, PO Box 191826 
San Francisco, CA 94109-9866 
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Swire Group 




Cathay Pacific 


Win 



It’s simple. Just register as a Cathay Pacific Cy^erTraveler and you’ll be aui 
Millionaire Contest.’" Plus you’ll get exclusive travel offers to Asia. And \ 

winner, when you fly with us, we’ll do our best to make you feel like one. 

. 

American Airlines and AAdvantage are registered trademarks of American Airlines, Inc. 


The Heart of Asia. 







INTRODUCING THE NEC MULTISPII 
6X CD-ROM READER. Once again, the leader i 
CD-ROM technology has broken the spee 
harrier. With a blazing 900KB/sec transfer ral 
and 145 ms access time, NEC’s 6X readers have take 
multimedia to an all-time high. Suddenly, you 11 experient 
smoother video and animation than ever before. As well i 


For information via fax, call FastFacts™ ( 1 - 800 - 366 - 0476 ) and request document # 237601 . ©1995 NEC Technologies, Inc. MultiSpin is a registered trademark 








databases and business software that run faster than you imagined possible. 

Of course, our internal and external MultiSpin 6X readers come with all the 
extras you'd expect from NEC. A two-year limited warranty. Mac and PC 
:ompatihility. Unparalleled 1-800 number support. And NEC’s exclusive on¬ 
screen interface that makes your reader easier to use. Even better, our interface 
lits not only come with SimpleStart™ software, they actually turn "Plug and Play" 
nto a reality. For more about our new 6X readers, just call 1-800-NEC-INFO. 


SEE , HEAR 
AND FEEL THE 


difference: 



SimpleStart. FastFacts and See, Hear and Feel the Difference are trademarks of NEC Technologies, Inc. NEC G8A# GSOOK9 4AG85 2 4 IPSOl Key #35940 
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The M160X’s A/V optimized thermal recalibration and frame rate of up to 30 fps 
deliver smooth, uninterrupted performance. 









No Flutter, 

DBLEM. 



When it comes to our 
new M160X Series drives, 
A/V Optimized is more than 
just a promise. 

With their 1 GB capa¬ 
city, up to 16.7 MB/sec data 
transfer rate, 5400 rpm spin¬ 
dle speed and 10 ms average 
seek time, the M160X Series 
delivers high-speed, high- 
capacity, uninterrupted data 
transfer. Offering you flicker- 
free, flutter-free digital video 
and audio recording and 
playback. 


And because they’re 
available in a compact, 1" high 
package, with a choice of 
ATA or SCSI interfaces, there’s 
no problem integrating 
them into almost any multi- 
media application, whether 
it’s Macintosh or PC-based. 
They’re network-ready, too, 
making them a fast, low-cost 
upgrade for any high-end 
desktop system or server. 

No matter what type 
of multimedia project you’re 
working on, the M160X 
Series drives 
deliver the 
speed, per¬ 
formance and capacity you 
need to produce complex 
video, animation and special 
effects using today’s most 
popular multimedia software. 

Plus they’re backed by a 
3-year warranty and the re¬ 
sources of the world’s second 
largest computer company. 



Capacity 

1GB 

Sustained Transfer Rate 

Greater than 3.5 MB/s 

Burst Transfer Rate 

Up to 16.7 MB/s 

Seek Time 

10 ms 

Thermal Recalibration 

A/V optimized 

Cache 

512 KB multi-segment 

Frame Rate 

Up to 30 fps 


So if you’re looking for 
a drive that will consistently 
deliver award-winning per¬ 
formance for your multime¬ 
dia system, we invite you to 
preview the Fujitsu M160X 
Series for yourself. Just call 
the 800 number below for 
the Fujitsu dealer nearest you 
You’ll have no problem 
understanding why they’ve 
quickly become the critic’s 
choice for today’s most 
demanding multimedia 
applications. 

1-800-898-1320 

FUJITSU 

COMPUTERS, COMMUNICATIONS, 
MICROELECTRONICS 


©1995 Fujitsu, all rights reserved. All brand names and product names are trademarks or registered trademarks of their 
respective holders. Images created by Johnathan Banta and Mark Siegel using Ray Dream Designer.® 






You feel it in the seat that wraps firmly 
around you. You see it in the full analog 
gauges and ergonomic placement of the 


needs and, at the same time, avoid the 
ordinary offerings of those who simply 
manufacture "transportation." Get your 


controls in front 
of you. You hear 
it in the low 


Punch This. 


hands on a 
Grand Prix. 

And find a great 


rumble of a 21 5-horsepower dual overhead 
cam engine, straining at the bit. This is a driver's 
car. The Pontiac® Grand Prix® GTP Coupe. 

This is personal space with four-wheel 
independent suspension and an attitude. 

This is a way to recognize your grown-up 


driver's road. Then do your soul a favor... 
PUNCH THIS. 

For more information, call 1-800-2PONTIAC. 


PONTIAC CARES with a 3-year/ 
36,000-mile nodeductible 
bumper-tobumper limited warranty, plus 
free 24-hour Roadside Assistance 
and Courtesy Transportation. 

See your dealer for details. 




O N T I A C 

GRAND PRIX 

WE ARE DRIVING EXCITEMENT 


USA 


QQp Proud Sponsor of the 1996 U.S. Olympic Team 










Sun's Codemaking Comrades 


"You know what I always liked about cereal 
boxes when I was a kid?" asks John Kric- 
falusi, creator of The Ren & Stimpy Show. "It 
was all fun. On the back of the old Kellogg's 
box they had a mask of Yogi Bear. I'd cut it 
out, poke holes for my eyes, put it on my 
head, and run up and down the stairs really 
fast. I'm sure those masks killed a lot of 
kids, but they were great fun." 

Kricfalusi's company, Spumco, is re-creat¬ 
ing the joy of reckless childhood with a new 
line of wacky toys, color-by-number sets, 
and cel-painting kits with cutout masks on 
the back. "Our 'Jimmy of the Future' paint- 
by-number kit has two images depicting 
near-death scenes," says Kricfalusi. "In one, 
Jimmy's doing repairs outside the rocket 
ship, but he has an oxygen leak in his suit 
and his head's exploding." 

There's even a prize inside the kit: a box 
of cereal, which has a prize in it, too. Happy 
happy, joy joy! Spumco: (800) 521 1383. 

- Mark Frauenfelder 


H ere's the problem: because the US government has 
outlawed the export of industrial-strength encryption, 
firms seeking to do business abroad find themselves 
without trustworthy security options once they leave US 
boundaries. How can companies in the information and 
networking business, such as Sun Microsystems, possibly 
sell a system to Alcatel in France, for example, if the encryp¬ 
tion that accompanies it can be broken by a 14-year-old 
with too much time on his or her hands? They can't. So Sun 
came up with a novel solution: buy Russian. The Soviets may 


have sucked at cars and strip malls, but they sure as hell 
knew their cryptography. "The Russians can make any kind 
of encryption you want," says Geoffrey Baehr, chief network 
officer at Sun. And what can the US government do about a 
product developed outside its borders? Nothing. 

In fact, Sun was so taken with Russia's computing talent 
that the company recently hired the entire team once 
responsible for the next generation of Soviet supercomput¬ 
ers (and the Russians brought along the plans for the beasts). 
Ask Sun chief scientist John Gage (right) if he'd rely on US- 
approved encryption to send those plans between Moscow 
and California, and he'll laugh out loud. "We can't rely on 
that stuff. We're talking trade secrets here!" - John Battelle 
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Eyes 

The folks at the University of Washington's 
Human Interface Technology Laboratory have 
developed a laser diode that eliminates the 
need for a screen, drawing images directly 
onto the retina of the eye. 

The head-mounted Virtual Retinal Display 
uses a combination of lasers and mirrors to 
produce full-color images bright enough to 
be seen in daylight. Researchers, funded by 
Micro Vision Inc. of Seattle, have produced 
working prototypes capable of displaying 
1,280-by-1,024-pixel images at 72 hertz - as 
fast as many conventional monitors. Within 
the decade, the team hopes to produce an 
eyeglass-sized device that displays images 
at resolutions approaching human vision. 

I nformation: http://www.hitl. washington.edu 
/projects/vrd/. - Nikolas Adair 


=||| Publishing Is Murder: So the Post and the Times "did the right thing" by publishing the 

Unabomber's ravings, mumbling something as an aside about how the DOJ put them up to it. Now that they've proved murder is the currency of vanity publishing, the entire text has finally 
appeared where it has always belonged: on the Web. Check out http://www.hotwired.com/special/unabom and help catch the bastard. =111 Net Set: Remember when no one paid attention to 
the Net, and every telco and cable company was going to build its own version of the information superhighway? Now everyone is proclaiming the Net as the l-way's salvation. It's gone so far 


that Bell Canada, in a move of supreme arrogance, attempted to trademark the term The Net. After a few days on high broil, they recanted. =111 The l-way Can Wait: TCI - whose chief claimed 


in these pages ("Infobahn Warrior," Wired 2.07, page 86) that he would single-handedly build the infobahn by 1996 - has 



decided the real deal is high-speed Internet service. TCI's "Summit" (Subscriber Media Management Technology) system 


achieve these blazing fast speeds 
without requiring the telcos to install 
a costly new network infrastructure 
of fiber-optic and coaxial cable. If 
everything works as planned, all this 
high-speed bandwidth will be made 
accessible inexpensively - and soon. 
AT&T says that GlobeSpan could 
be available in most parts of the 
country within nine months, at rates 
that are comparable to standard 
phone service. - Todd Lappin 


RIP ISDN? 


If you’ve been squirreling away nick¬ 
els and dimes to get a high-speed 
ISDN connection from your local 
phone company, you might want to 
wait a few more months before 
smashing open the piggy bank. AT&T 
Paradyne has unveiled a new tech¬ 
nology that makes it possible to jam 
6 Mbps of data through ordinary cop¬ 
per phone lines. Dubbed GlobeSpan, 
the AT&T system uses an asymmetric- 
digital-subscriber-line modem to 
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J ake Fogetnest, age 16, hasbeen funning Squirt TV, 
his Manhattan Cable public-access show, for over 
a year. Shot on a tripod and edited with a Camcorder 
ancklfVcR, Squirt TJf is the televisual equivalent of a 
zine. The shra/v has attracted such stars as The Beastie 
Boys and W^x, who have appeared live from Fogel- 
nest's bedroom studio. It's also attracted MTV, which 
has snapped up the program for broadcast this fall? 

Fogelnest's other plans include the launch o|p 
Squirt website and a record labef. And if that's not 
ambitious enough, he still has the 12th grade to pass. 
Squirt: +1 (212) 864 2552. - Matt Haber 




STANDARD GDIDE FOR 



To initiate choking, tilt victim's head back using heel of foot. Proceed to ffffl lnsert fist int0 mouth and P robe for bronchial tubes. When found, grab 

lodge foot in victim’s mouth, removing any excess teeth, as they may tightly and pull out through nose, 

impair steps 2,3, and 4. 





































J ohn and Paul Butler's computer creations parody 
the concept of interactivity, which they see as a 
depressing distortion of the idea of freedom. The 
brothers' latest creation, The Dream of Freedom, runs 
on a touch screen and transforms the player into a 
deus ex machina who decides the fate of anthropo¬ 
morphized rabbits populating a fictional world. Born 
in Edinburgh, Scotland, the duo might be suspected 
of harboring faintly Luddite tendencies, but they say 
they're just 

being realistic: Tales of the Cyburbs 

"We love tech¬ 
nology. You can be fascinated by it and still be 
skeptical." The game recently showed at the Ikon 
Gallery in Birmingham, England. John and Paul Butler: 

+44 (141) 422 2023. - Jane Szita 



► will feature "almost instantaneous access" to the Net, rolling out this fall in a test phase (we've heard that one before) and nation¬ 


ally in 1997. =111 net.stupidity: Posing as adult perverts and innocent teenagers interested in anonymous sex, the FBI spent two 

years investigating potential pedophiles on AOL, where they discovered - surprise! - there are some sick bastards out there. But two years and scores of disturbing court orders later, what 


have the feds learned that they didn't already know? Excuse us while we clear our throats and ask. Would this make the front page of The New York Times if it had nothing to do with comput¬ 
ers and online services? We didn't think so. =111 Surprised?: A recent survey of online users by The Online Research Group, a subsidiary of O'Reilly & Associates (http://www.ora.com/surMey), 



found that women now comprise 34 percent of the online community. 
Earlier surveys had pegged the figure around 15 percent. =111 More Surveys: 
A joint TBWA Chiat/Day and Business Wire survey on children found some 
heartening results: 65 percent of responding kids say they spend more time 
on their home computers than in front of the TV (take note, Ovitz). And 81 


P art J. S. Bach, part P. T. Barnum, The Fat 
Man (a ka George Sanger) has written and 
produced the music for more than 100 multi- 
media games, including landmarks such as 
Loom, Wing Commander, The 7th Guest, and 
The 11th Hour. As the 

Fat Man most recognized name 

in multimedia sound, 
Sanger and his merry band of composers. 
Team Fat, can already boast more sales than 
Garth Brooks and Madonna. 

Of course, most game-music producers don't 
have their own coloring books, let alone plans 
for a line of action figures. "This is show biz," 
proclaims Sanger. "We're in an environment 
where the more wacky stuff we do, the more 
successful we are." The Fat Man: +1 (512) 

473 3878, on the Web at http://www.outer 
.net/fatman. - Dan Amrich 
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Bond's New Villain 

Wears WiredWare 

Thirty-three years after kicking Dr. No's 
ugly ass, 007 is still saving the world. 
GoldenEye, James Bond's 17th movie, 
features a Wired T-shirt-wearing villain 
with the power to knock out every 
electronic device on the planet. 



But Bill Gates should have played the 
lead. The supergeek got the rights to 
The Rolling Stones' "Start Me Up," while 
Golden Eye's producers got snubbed 
when they asked the band to pen the 
theme song for the US$50 million 
thriller. - Mark Frauenfelder 



percent of those with online connections 


say they wish they could spend more time surfing the Net. The Number One reason to go online? To have fun. =111 diarrhea.com: Remember 
Joshua Quittner's story on how McDonald's let him grab its corporate domain ("Billions Registered," Wired 2.10, page 50)? Well, someone over 
at Procter & Gamble must have been reading, because the company recently completed a full-court spam, securing domains for every conceiv¬ 
able P&G product and - get this - every affliction and body part the product is intended to treat. Yup, 
they've got headache.com, pimples.com, even badbreath.com - more than 90 domains and names in all. 
In retrospect, they look pretty smart: the InterNIC domain clearinghouse recently imposed a US$100 ► 




T his just hasn’t been 
Intel’s year. First, there 
was the Pentium floating¬ 
point fiasco. Now, a German 
programmer has posted 
information on the Net 
revealing a number of the 
superchip’s secret functions. 
These confidential features, 
while not necessary for 
most applications, are help¬ 
ful for programmers who 
want to achieve maximum 
performance. And since 
the original posting, more 
people on comp.sys.intel 
have uncovered undocu¬ 


mented Pentium tricks. 

According to Michael 
Slater of the Microprocessor 
Report , these features were 
kept secret by Intel so other 
companies wouldn’t be 
able to build clones of the 
processor. But now that 
they’re leaking out, Intel is 
releasing some of the infor¬ 
mation. It’s yet another case 
of the Internet breaking 
through censorship. See 
http://x86.metronet.com 
/undoc/Undocumentedlntel 
.html for further details. 

- Steve G. Steinberg 
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C an't find US$100 million to 
spend on an interactive tele¬ 
vision experiment? Try Stream- 
Works from Xing Technology. 
StreamWorks delivers real-time 
audio and video feeds over pack¬ 
et networks such as the Internet. 
Similar to Progressive Networks' 
RealAudio, StreamWorks doesn't 
require users to download files 
before playback. 

By using industry-standard 
mpeg compression, Xing claims a 
compression ratio of video data 
of up to 200 to 1, allowing for 
television-quality transmission at 
T-1 speeds and full-motion video 


at normal ISDN. Still stuck with 
that clunky 9600-bps modem? 
StreamWorks has an audio-only 
mode just for you. But no matter 
what your connection speed, 
StreamWorks will leave you 
screaming for more bandwidth. 

It also supports the Internet mul¬ 
ticast protocol for simultaneous 
delivery of data to multiple users. 

Besides the ability to provide 
prerecorded content on demand, 
StreamWorks also serves up live 
audio and video. Now it's just a 
matter of time before there's no 
reason to watch TV. Xing: streams 
@xingtech.com. - Anders Lund 


► charge for each new setup, with a $50 annual fee in perpetuity. Procter & Gamble got in under the dead¬ 
line and saved almost $10,000. =111 Broken Windows: If Apple were a tree, it'd be marked for clear-cutting 

by a press convinced that Windows 95 works. But that's not keeping Apple devotees from having some fun. A bumper sticker recently sighted in the Silicon Valley area: "Windows 95 = 


Macintosh 89 + 8 megs." =111 Microsoft's Shadow: In August, the Seattle Post Intelligencer refused to run an ad for CompuServe that dissed The Microsoft Network as "still under construe- 



I \\VUfc£. 


tion." The paper's claim of a policy not to carry ads for online services, since it plans to have its own, rings a bit hollow: 
the same ad ran in USA Today, The Wall Street Journal, and The New York Times, all of which have their own online services. EMI 


Too Much 

COFFEE 

Man? 




Insomnia Inc. 


^^artoonist Shannon Wheeler must be burning out 
Wthe motor on his coffee grinder. How else do you 
explain his ability to do so many things this year? First, 
Converse Inc. roped the creator of Too Much Coffee Man 
into producing an animated TV commercial starring 
the lovable mug-headed sluggard with a caffeine mon¬ 
key on his back. Now Wheeler's designing a cigarette 
lighter, a chocolate bar laced with espresso beans, and 
a special brand of high-test java for Coffee World in 
5 Portland, Oregon. "People ask me if it's the Jolt Cola of 
coffees," says Wheeler. "I say, 'No, it's the Schlitz Malt 
Liquor of coffees/" E-mail Wheeler at cafe@eden.com. 
He'll be awake. Check out Too Much Coffee Man at 
http://www.winternet.com/~bkryshka/2muchcfe.html. 

- Mark Frauenfelder 
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; New Balance Cyberpark USA 
In megabytes-133 . 

In hectares-beats us ^ 

nding fe e No bears 


Conveniently 
located smack-dab 
in the middle of 
the Internet, 
Cyberpark is 
more than just 
New Balance 
athletic shoes, it’s 
honest-to-goodness 
excitement at its 
cyberbest!!! 



'Wait, that’s not a...” 
Why yes it is! Click 
on Cardio Central 
to tap the pulse of 
marathons, 10-Ks and 
other racing events. 


Don't miss BeanTowm 
It's a blast! Meet our 
friendly staff and 
check out training 
lips from the athletes 
of Team New Balance. 


Treat yourself to a heapi 
helpin’ of healthy food 
and drink info at our 
lute rN ETi onal 1 y famo us 
Refreshment Stand. 


No visit to Cyberpark 
would be complete 
without a stop at our 
Gift Shop. All this and 
more is waiting for you 
under one roof at 
Cyberpark USA! 

Wish you were here. 








dkRobotics 

The Intelligent Choice in Information Access 



PROOF, PROOF, PROOF! 


Two independent labs just proved the 
U.S. Robotics Sportster V.34 modem outperforms the 
leading external 28.8 modems. That’s not hype. It’s 
not a wild claim or an exaggeration. It’s fact. And it’s 
what we and our customers have known all along. 

TeleQuality Associates and Henderson Comm¬ 
unications Laboratories put these V.34 external 
modems through their paces. One on one. One against all. 

SPORTSTER SUPERIOR IN CONNECTING 
AT OPTIMUM SPEEDS. 


COMPATIBILITY WITH OTHER MODEMS 
AT OPTIMUM SPEED 



Standard 28.8 MV34E 288 

Each modem was tested for send/receive throughput 
in paired combination with every other modem including itself. 


maximum speeds. 

In test after test the 
Sportster with True V.34™ 
topped them all. In fact, 
the Sportster proved 
more compatible with 
other modems than 
some brands were with 
themselves! 


Any modem can 
enhance its connection 
success rate by reducing 
speed. So the labs com¬ 
pared the modems’ success 
when connecting at opti¬ 
mum speeds over a spec¬ 
trum of line conditions. 

Sportster outper¬ 
formed all the others, 
demonstrating a consistent ability to connect at top 
speeds. In some cases, the differences were dramatic 
with some brands connecting only 40% as often. 

SPORTSTER PROVED BEST IN COMPATIBILITY 

In the tests, modems were paired in every possi¬ 
ble combination to determine how they interacted at 


CONNECT SUCCESS RATE 





Sportster Accura 288 Peripherals V.34 DataPort MODEM 

28.8 PM288MT V.34 MV.34E 

Successful connections to same-brand modems in 119 trials 


SPORTSTER TOPS IN THROUGHPUT, TOO. 

Finally, the labs compared which modems transmit¬ 
ted the most data under the widest array of line condi¬ 
tions. Once again, the U.S. Robotics Sportster came in 
first, delivering up to 
177% more data. 

The bottom line 
is simple: If you’re in 
the market for a V.34 
modem, you can listen 
to a lot of talk. Or 
you can check out the 
research. Research that 
proves the best perform¬ 
ing modem on the market is the Sportster from U.S. Robotics. 
But don’t take our word for it. Call for the research highlights 
or a summary report on the test methods and findings. 


CUMULATIVE THROUGHPUT 
OVER VARIED LINE CONDITIONS 



Each modem was tested for send/receive throughput 
in paired combination with every other modem including itself. 


CALL 1-800-DIAL-USR 

You can also reach us at: sales@usr.com support@usr.com http://www.usr.com 

See Us At 

comomidm 

The World’s #1 Information 'fodmoiogy Marketplace 
for Resellers and Corporate Decision Makers 
November 13-17,1995 
Las Vegas, Nevada USA 

Sands Convention Center 
Booth No. S3477 

U.S. Robotics, the USRobotics logo and Sportster are registered trademarks of U.S. Robotics. True V.34 is a trademark of U.S. Robotics. All other brand or product 

names are trademarks and/or registered trademarks of their respective companies. 
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Citrus On A New Wavelength 


Tonic.Juice. Rocks. Right. Now. 





The Online Vine 

V irtual Vineyards is a tasting trip to 
the California wine country minus the 
palate-numbing swirl and swallow. Since 
its launch earlier this year, the website has 
been slaking thirsty consumers with scores of 
wines from more than two dozen California 
wineries. But Vineyards is more than just 
another online order form; it's a destination - 
one that synthesizes the technical expertise 
of software engineer Robert Olson and the 
opinionated insights of master sommelier 
Peter Granoff. "One of the big misconceptions 
businesses have is that all you need is to get 
on the Net, and everything happens," says 
Granoff. "But it's not a passive medium. It's 
a wonderful means for communicating infor¬ 
mation in depth, and wine is an area where 
in-depth information is part of a person's deci¬ 
sion-making process." 

To give more than you might get in a typical 
third-class mail catalog. Virtual Vineyards is 
structured in multiple layers - you can go 
in as deep as you want or need to go. If you 
already know what Granoff means when 
he declares a wine has a heavy oak flavor, 
look no further. If you need more, click for a 
fuller explanation. And do so with ease; the 
site is deliberately light on graphics, so you 
won't spend a half-hour waiting for some 
gif of grapes. 

None of the wineries pay to be in Virtual 
Vineyards. Instead, if Granoff decides a wine is 
up to snuff, it goes up on the site and the busi¬ 
ness takes a cut of what's sold. "I take a strong 



editorial position," says Granoff. "My voice is 
front and center. Theirs is further down." 

The site isn't simply a place to spend money. 
It contains a full glossary of wine lingo, 
articles from Wine & Spirits magazine, Q&A 
with "Ask the Cork Dork," and a Pairing Food 
& Wine section with suggested menus and 
recipes from San Francisco restaurateur Joyce 
Goldstein and a few of the winemakers. 

In wine lover's terms. Virtual Vineyards 
is direct yet complex; for getting acquainted 
with California wine, it's as good as you 
can get without fingering a cork. Virtual 
Vi neya rds: http://www. virtualvin.com, 

(800) 289 1275, corkdork@virtualvin.com. 

- Mary Elizabeth Williams 



Fax Vox 


LetsTalkFax, according to its maker Proteq, is the only 
text-to-speech fax application software on the market. 
Used with a specially designed modem card, the 
program can page or call you when you've received an 
important fax. LetsTalkFax can then read it to you over 
the phone, using OCR and text-to-speech capabilities 
developed by Lernout & Hauspie Speech Products. 
Proteq: (800) 426 0522, +1 (314) 537 0557, fax +1 (314) 
536 2665. Lernout & Hauspie Speech Products: +1 (617) 
932 4118, fax +1 (617) 932 9209. - Mark Frauenfelder 



Pristine's T< 
Turner and 


Diller: Pron 
world harm 
through fla 
Internet ac< 


Buddha's per-Byte Blues 

| t’s a shame Buddha never got the chance to 
I log on to the Net. If he had, argues Taiwan- 
based entrepreneur Philip Diller, you can bet 
the 5th-century BC philosopher would have 
been a staunch opponent of per-byte pricing 
schemes for the Internet. 

“More communication can only bring more 
harmony to the world,” says Diller, the gener¬ 
al manager of Pristine Communications, a six- 
year-old translation agency, information 
source, and Internet provider that bills itself 
as “a one-stop shop for organizations seeking 
a multilingual Asian presence on the Web.” 
And since harmony is a basic Buddhist meme, 
Diller reasons, Buddha would have advocated 
flat-rate Net pricing to encourage use. 

But last December, Taiwan’s Directorate 
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After a decade of making 
Macintosh better, we figured it was 
time to make a better Macintosh. 



MacOS 


What’S in it. The Radius 
81/110 comes standard 
with 16 MB of RAM, a 4X 
CD-ROM drive (not a sleepy 
old 2X), 16-bit audio, built-in 
Ethernet, built-in video that 
supports 832 x 624 x 8-bit 
and 640 x 480 x 16-bit, 
plus a choice of 730 MB or 
2 GB drives. 


What’S not. Radius 
systems are open. We don’t 
make you buy cards, drives 
or configurations you don’t 
want Instead we give you 
three empty NuBus slots to 
fill exactly the way you want, 
so that you can do exactly 
what you need to do. Radius 
branded products are the 
obvious choice. 


The power to create. The 

Radius 81/110 is based on the 
powerful 110 MHz PowerPC 
601+ processor, which delivers 
the raw power you need for 
even the most demanding 
creative applications. 


©1995 Radius Inc. Radius, the Radius logo and Radius 81/110 


registered trademarks or trademarks of Radius Inc. Macintosh is a registered trademark of Apple Computer; Inc. Power Macintosh, Mac and the Mac OS logo are trademarks of Apple Computer, Inc., registered in the United 












So we did. Introducing the Radius 81 / 110 . 


It’s 100 percent Mac™ OS-compatible. It’s 100 percent 
compatible with virtually all Power Macintosh™ software 
and hardware. And it’s 100 percent Radius. Which is 
particularly important. 





The 100% solution. Every 
Radius system is 100 percent 
Mac OS-compatible and 100 
percent compatible with all 
Radius branded products. 


Choices from Radius. 

Radius has always made the 
best products for Macintosh: 
high-resolution, large-format 
displays; graphics and 
application accelerators; 
digital video hardware and 
software; and color proofing 
systems. Naturally, they’re 
the best products for Radius 
systems, too. 


Why? Because nobody knows more about the 
Macintosh® computer than Radius (except possibly 
Apple). For the past decade, the graphics, publishing 
and video products we make have helped make 
Macintosh the standard for creative computing. Now 
we make the computer, too. 

Based on the extraordinarily powerful 110 MHz PowerPC® 
601+ processor, the Radius 81/110 is basically raw power in 
an open box that you or your reseller can configure to meet 
your specific needs. It’s packed with the superior quality for 
which Radius is famous. It’s backed by the superior service 
and support for which Radius is also famous. And it’s 
available at a better price (for which Radius is about 
to become famous). 

So when you’re in the market for a new Mac OS-based 
system, we suggest you call us at 1 (800) 227-2795 for 
the name of your nearest reseller. Or see us on the 
Web at www.radius.com. 



States and other countries and are used under license. Other brand and product names are trademarks or registered trademarks of their respective holders. Product specifications are subject to change without notice. 8/95 Corporate Marketing. Part# SLR7595 




General of Telecommunications announced 
that it would begin charging per-byte fees for 
international Internet transmissions. It cited 
concerns that Taiwan’s appetite for connectiv¬ 
ity would lead to serious traffic congestion. 

Since that announcement, Diller and Pris¬ 
tine co-founder Tammy Turner have tried 
to educate the Taiwanese government on the 
plan’s drawbacks. In April, Diller, who chairs 
the Independent Business Committee for 
the American Chamber of Commerce in 
Taipei, gave a speech to the Legislative Yuan 
(Taiwan’s equivalent of Congress) and laid 
out community objections. It was a heady 
moment for the 33-year-old, who 10 years 

ago was just 

Wired Top 10 Specialized Films of 1994 another scruffy 

American expat 


1 . The Madness of King George (Goldwyn) 

2. Bullets over Broadway (Miramax) 

3. The Adventures of Priscilla, 

('94 in US$) 

15,166,224 

13,103,199 

11,024,331 

struggling to 
make ends 
meet by teach¬ 
ing English. 

Queen of the Desert (Gramercy) 

4. The Inkwell (Buena Vista) 

8,880,705 

Of course, as 
the director of 

5. Fresh (Miramax) 

8,094,616 

Taiwan’s pre¬ 

6. Hoop Dreams (Fine Line) 

7,830,611 

mier provider - 

7. Sirens (Miramax) 

7,770,731 

offering PPP 

8. Eat Drink Man Woman (Goldwyn) 

7,294,403 

accounts as 

9. Barcelona (Fine Line) 

7,266,973 

well as Web¬ 

10. Widows' Peak (Fine Line) 

6,243,722 

page design - 

Specialized releases refer to any film that screens at no more than 500 

Diller had more 

theaters at the height of its release. Source: Variety. - 

Gareth Branwyn 

than philosoph- 


ical principles on his mind. Knowing that his 
livelihood was at stake, he argued that any 
restrictive government policies would severe¬ 
ly dampen Taiwan’s “public” ambition to 
evolve into a “regional hub of operations” for 
multinational corporations throughout Asia. 

“It’s crazy,” agrees Lance Wu, deputy direc¬ 
tor of the Computer and Communication 
Laboratories, a division of Taiwan’s influen¬ 
tial Industrial Technology Research Institute. 
“They are running the Internet like a tele¬ 
phone network. This is no way to compete 
with Hong Kong and Singapore.” 

In June, Turner reported that Pristine 
had achieved at least partial success in its 
lobbying. The Taiwanese telecom authority 
announced that it would cap the monthly 
international data-transfer charge at 
NT$60,000 (approximately US$2,300). “This 
means we can at least know what our highest 
leased-line cost will be,” Turner says. 

But battles over line costs are only half the 
story. For Diller, the intersection of technology 
and communications has always been of 
metaphysical importance. “Translation is 
the core of communications in our global 
society,” says Diller. “We have to learn to 
understand each other better so we can live 
and grow together. We still have a long way 
to go.” Pristine Communications: 011 (886) 

2 368 9023, http://www.pristine.com.tw. 

- Andrew Leonard 


Long-Range Attraction 

I nside the converted powerhouse that 

I serves as its nerve center. Magnet Inter¬ 
active Studios Inc. resembles your basic, 
booming CD-ROM producer: multiple moni¬ 
tors surround each desk and US$250,000 
Silicon Graphics workstations litter the floor, 
a deliberately industrial decor recalls Paris's 
Pompidou Centre, and employee attire ranges 



Basel Dallours magnet: 
Money, multimedia, 
and corporate raiding. 


from Euro-chic to indie-rock. Plopped down in 
Silicon Valley, the entire complex might seem 
completely natural, a clan of very young, very 
smart hipsters hoping to stake a claim on the 
new media frontier. 

But Magnet's not in California; it's in the 
Georgetown district of Washington, DC, 
quite possibly the squarest neighborhood 
in North America. Nonetheless, in the last 
couple of years. Magnet has experienced a 
massive growth spurt. From its original pow¬ 
erhouse site, the company has expanded into 
two annex offices in adjacent buildings. This 
spring. Magnet scored dual coups: a market¬ 
ing deal with Twentieth Century-Fox and a gig 
as a solutions provider for the Microsoft Net¬ 
work forum design team. In mid-1993. Magnet 
employed 30 people. Now, the company has 
swelled - through aggressively raiding the 
staffs of Voyager, Time Warner Interactive, 
Compton's New Media, Walt Disney Imagi- 
neering, and MTV - to about 200. 

How did these powerful media companies 
respond? "Mostly they were surprised," says 
Tom Walthers, who orchestrated the recruit¬ 
ment campaign. "Their reaction tends to be, 
'How did this company in Washington, DC, 
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The power or cable 
is the key that 
unlocks the mysteries 
of the Infobahn. 

It is the power 
oP possibilities. 

OP seeing a world 
oP opportunities 
brought into every 
home through cable. 
It will be an evolutior 
that will bring Porth a 
sweeping revolution. 
A renaissance at 
the speed oP light. 

It is the stuPP that 
dreams are made oP. 
But it is not a dream. 
It is here, it is now, 
it is reality. 

The dawn oP the 
interactive age 
is upon us'. 

And Motorola’s 
CableComm™ 
technology is the 
empowering Porce 
on the horizon 
heralding this 
bright, new age. 


CableComm 













This Program Bites 


CAV-ID, Computer Aided Victim Identification, is a new 
program that uses dental information to help coroners 
identify mass-disaster victims. For example, says CAV-ID 
developer Dr. Howard Glazer, next of kin are routinely 
asked by police to provide dental records of plane-crash 
victims. This data can be entered into the program and 
compared with the post-mortem dental information. 
The software will provide a report that lists possible 
matches in descending order of probability. Glazer says 
that Interpol and the FBI have already expressed 
interest in CAV-ID, and it's his goal to make the program 
"the vehicle through which an international databank is 
established for all unknown individuals." CAV-ID 
Development: +1 (212) 463 8075 . - Mark Frauenfelder 


of all places, take our employee?'" 

So what is Magnet's attraction? Incredible 
resources, a commitment to fast-tracking 
young stars, and a free hand with money. 

In all, estimates Magnet co-founder and Chief 
Technical Officer Gregory Johnson, they have 
sunk well over $4 million into hardware and 
software. "Their setup is amazing - just awe¬ 
some equipment," says one multimedia jock 
who visited the facility. 

Till now. Magnet's six-year body of work 
has included mostly contract work for corpo¬ 
rate clients such as Wells Fargo, Dow Jones, 
and Nynex. But its real financial asset is Basel 
Dalloul. A bon vivant who calls strangers 
"Chief," 32-year-old Dalloul is part of the 
Lebanese family that founded the London- 
based Millennium Group Ltd., a wealthy 
worldwide investment consortium. Having 
come to Washington, DC, to finish his educa¬ 
tion, Dalloul turned his back on the future his 
family had mapped out for him. "If you had to 
choose between running desert oil fields in 


the Middle East or hanging out in Washing¬ 
ton," he says, "which would you choose?" 

Based on a random sampling of interactive- 
industry analysts, there's little buzz on Mag¬ 
net yet. "I've heard the name, but that's about 
it," says Hambrecht & Quist's Todd Bakar. 
"Being in Washington doesn't help. The two 
major new-media centers right now are LA 
and the San Francisco Bay area." 

Naturally, the Magnet company line down¬ 
plays the geographic factor. But former man¬ 
aging director of edutainment Brad Geagley, 
a Disney expat, views a West Coast Magnet site 
as inevitable, along with a certain tightening 
of the reins. "These kids here don't know how 
good they have it," he laughs, recalling his 
cog-in-the-Mousechwitz-machine days. "Many 
of them don't come out of a production envi¬ 
ronment: Magnet doesn't have a corporate 
culture, so they make up a lot of things as they 
go along." Magnet Interactive Studies Inc.: 

+1 (202) 625 1111, http://www.magnet.com. 

- Marc Spiegler 


Disk-Snatching Flybots 

A small robot is hovering over a football 
field in Georgia. The tiny, helicopter-like 
device appears to be scanning the ground for 
something. It spots its quarry: one of several 
small magnetic disks inside a ring. The robot 
swoops down on the field to retrieve a disk 
and quickly transports it over a 3-foot-high 
plastic barrier into another ring at the oppo¬ 
site end of the field. 

No, it’s not a prop from a lost Ed Wood 
movie. It’s one of 10 autonomous airborne 
machines competing for a US$10,000 prize in 
the fifth annual International Aerial Robotics 
Competition. Held every summer at the 
Georgia Institute of Technology, the contest 
requires the flying bots to complete a set of 
tasks - without radio-controlled assistance. 

This year, Global Positioning System 
receivers helped Stanford University’s heli¬ 
copter pick up first place. “They used GPS to 
stabilize the vehicle and allow it to navigate 
around the arena,” says Robert Michelson, 
a principal research engineer at Georgia 
Tech and the competition organizer. Because 
Stanford’s robot used a magnet capable of 
grabbing the target disk but not releasing it, 
the team took home only $7,000. However, 
says Michelson, “that was the first time any¬ 
one ever moved a disk in the competition.” 

While Stanford’s robot navigated to the 
pickup area easily, it relied on luck to lift a 
disk, bobbing a string-attached magnet from 
the helicopter a few times before heading for 
the drop-off ring. 



Coming in second was a blue blimp from 
Technische Universitat, in Berlin, a robot 
which, Michelson says, “knew exactly where it 
was in the arena at all times” by triangulating 
its position with ultrasonic beacons. 

The University of Texas at Arlington 
entered a wingless tail-sitter plane, designed 
to locate and hover above the ring while 
tracking it with a small TV camera. Says 
Michelson, “It had a vision system that could 
recognize the shape of the disk,” but it came 
in third due to navigational problems. 

The University of Southern California’s 
robot oriented itself with machine vision, 
keeping track of the football-field yard lines 
as it flew overhead. Georgia Tech’s helicopter 
carried a small sub-bot that descended on 
a thread to locate the disks then signaled the 
mother ship to be picked up. 
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IMITED INTERNET 




It’s a first. Unlimited Internet access for the 
flat rate of $19-95 per month from a major 
national access provider... no other charges. 



14 DAYS FREE 



Call now for your free software and we’ll give 
you 14 days to use Pipeline USA 
absolutely free. 


COMPATIBLE 


Leading publications have applauded Pipeline 
software for being the easiest available. 
You will, too. 


EffllNDOp 



a PSINet Company 


INC 

u 


■% 


I -800-453-7473 dept. 44* 

http://www.usa.pipeline.com 









Sponsored by the Association for Unmanned 
Vehicle Systems International, the competi¬ 
tion was designed to promote autonomous 
flying robots for battlefield reconnaissance 
and munitions delivery, as well as for pipe- 
line-leak searches. “I guess it’s the creator in 
me wanting to build thinking automatons,” 


says Michelson, who is developing an 
autonomous helicopter for the US Army. 

To receive rules for next year’s competition 
at Florida’s Epcot Center, send a blank e-mail 
message with the subject line REQUEST 96 
IARC RULES to: robert.michelson@gtri.gate- 
ch.edu. - Dave Cravotta 


Http 90210 

■ nteractive TV, look out! While the media 
I and communications conglomerates are 
holding meetings, delegating fact-finding 
committees, lobbying Congress, and pouring 
billions into prototypes and test runs, the Net 
once again is simply off and running. Enter 
The Spot, the first interactive soap. 

Taking its lead from Melrose Place and 
The Real World, The Spot - a self-described 
"episodic website" - chronicles the lives and 
loves of five oh-so-beautiful Southern Califor¬ 
nia twentysomethings. The story line unfolds 
around daily text, graphics, and journal 
entries presented by each of the roommates. 

In addition to their diaries, the Spotmates 
also communicate with their audience via e- 
mail, a Spot billboard, and regularly sched¬ 
uled IRC chats. 

Jargon Watch 

ABCD 

Instant acronym coined after the ABC-Disney deal. 

Anus Envy 

The practice by fans of The Jerky Boys, Howard Stern, Rush Limbaugh, and others 
of trying to emulate - or outdo - their idols. 

Blowing Your Buffer 

Losing one's train of thought. Occurs when the person you're speaking with won't 
let you get a word in edgewise or has just said something so astonishing that your 
train gets derailed. "Damn, I just blew my buffer!" 

Cusskiddie 

AOL cybercop-speak for an immature user who posts vulgarity in a public forum. 
"You've got a cusskiddie in the SNES versus Genesis folder." 

Paygrounds 

Indoor pay-to-play kid parks such as Discovery Zone. Substitute for the now mostly 
extinct public playgrounds that previous generations used for free. 

Tweak Freak 

A computer techie obsessed with finding the root of all tech problems, regardless 
of the relevance. A tweak freak might spend hours trying to track down something 
that could instantly be fixed by reinstalling the software. 

- Gareth Branwyn (jargon@wired.com) 

A tip o' the pillbox hat to: Joel McLemore, Alberto Gaitan, Dan Amrich, 

Mike Hrusecky, Howard Wen, Tarik Thami 

The site is the brainchild of Los Angeles 
ad agency Fattal & Collins. Last year, agency 
co-founder Russ Collins joined forces with 
Sheri Herman, former head of marketing at 
E! Entertainment, to form an interactive divi¬ 
sion, Prophecy Entertainment. 



Scott Zakarin, hired as a producer for 
Prophecy, came to Collins with the idea for 
The Spot Zakarin and his co-producer, Troy 
Bolotnick, were given company resources 
to try out the project in their off hours and on 
weekends. The results were so promising that 
Collins gave the project a green light and a 
US$250,000 cash infusion. 

On a shoestring budget. Prophecy "seeded" 
the Net with teasers for The Spot's debut. 
Using a grass-roots-style campaign, head of 
promotions Kay Dangaard contacted 
colleges, computer labs, and cybercafes 
and distributed fliers at theaters showing 
Johnny Mnemonic. 

The site officially launched on June 7. It 
now averages 62,000 hits and 300 e-mails a 
day - from more than 30 countries around the 
world. Key to the show's popularity is its inter¬ 
activity. Although "story arcs" exist in the 
long term, the show's quick turnaround time 
and low production costs allow it to readily 
react to its viewers. A recent disbeliever dared 
The Spot to demonstrate that the show is 
produced on a daily basis. By e-mail he chal¬ 
lenged: "Show me Michelle in front of the 
refrigerator wearing a bikini and eating a 
strawberry." The next day, there she was! 

Russ Collins foresees a Net-based entertain¬ 
ment network arising from The Spot and has 
formed a production company - the American 
Cybercast Network - for that purpose. 

Says Zakarin, "Simply put, we want to bring 
the Internet into the mainstream." The Spot: 
http://www.thespot.com. Prophesy Entertain¬ 
ment:+1 (310) 821 2110. - Steve Meloan 
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UNDERWEAR FOR AMERICA. 


JOE BOXER* 


Available for Men, Women, Kids and Home! Contact Joe Boxer in underwear cyberspace! 
e-mail: joeboxer@joeboxer.com World Wide Web: http://www.joeboxer.com 


virgin Buy five boxers and take someone to London for free! Details on all Joe Boxer men’s underwear! 
atlantic 
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A Big Brother for Baby 


What's Junior up to? Has 
he swallowed his rattle? 
Is he eating paint flakes? 
Has he gotten hold of 
your laptop and bought 
30,000 shares of Micro¬ 
soft? You'll never again 
have to haul your butt 
out of an ergonomic 
chair to find out. The 
BabyCam mounts over 
your child's crib and 
sends a black-and-white 
video feed to a 5.5-inch 
monitor. You can also 
route the video signal to 
your VCR to record your 
progeny's every move. 
The system is wireless 
and works up to 120 feet 
from the camera. Hook 
up multiple cameras 
and watch everybody in 
your family. BabyCam: 
US$349. Smart Choice: 
(800) 444 6278, +1 (214) 
280 9380. 


Taking your multimedia 
show on the road is easi¬ 
er than ever with the new 
QA-1500B LCD projector 
from Sharp. You can 
even leave your laptop 
at home: this spruced-up 
slide show projector has 
a built-in PCMCIA slot. 
Zap in a 105-MByte hard- 
drive card and, using the 
remote control, click 
through up to 100 hi-res 
images in five separate 
presentations. If you 
want to wow 'em with a 
multimedia presenta¬ 
tion, the QA-1500B will 
accept video and audio 
input. It's even got built- 
in speakers. QA-1S00B: 
US$4,695. Sharp Elec¬ 
tronics Corp.: (800) 237 
4277,+1 (201) 529 8731. 


You've upgraded to a 
titanium frame, drilled 
out your chain wheels, 
opted for a wind-resis¬ 
tant helmet, and shaved 
your legs. Of course, you 
wouldn't even think of 
carrying the extra weight 
of a kick-stand or water 
bottle. So why are you 
huffing around on those 
old spoked wheels? The 
Ultralight Composite 
Wheel uses three broad 
spokes with built-in air¬ 
foils for superb aerody¬ 
namics. Wind-tunnel 
tests show that racers 
might be able to pare 10 
minutes from a 100-mile 
trial. Ultralight Compos¬ 
ite Wheel: US$399.99 for 
the front, $499.99 for 
the rear. Specialized 
Bicycle Components: 

+1 (408) 779 6229 or on 
the Web at http://www 
.specialized.com/bikes. 


Remember when putting 
the top down on your car 
didn't require the assis¬ 
tance of an onboard com¬ 
puter? Those days are 
long gone. The new Mit¬ 
subishi 3000GT Spyder 
VR-4 uses a 64-Kbyte 
computer to make sure 
the emergency brake is 
on and the car is in neu¬ 
tral before the hardtop 
retracts and folds itself 
neatly away in the trunk. 
Once the top is stowed, 
hop in and groove on the 
kick-ass performance 
(maintained, of course, 
by a furiously busy little 
microprocessor). 3000GT 
Spyder VR-4: US$64,449. 
Mitsubishi Motors: (800) 
779 3371. 
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Ping-Pong Cross-fire 


Tabi Trainers 


When I signed up for 
voicemail, I thought it'd 
make my life easier. 
Unfortunately, my old 
telephone hadn't caught 
up with the service. To 
check my messages, I 
had to pick up the phone 
and listen for a certain 
tone, then call the voice- 
mail center and enter 
a password. Now, my life 
is far simpler. The Mes¬ 
sage Phone from SNI is 
designed to work with 
my voicemail. A blinking 
button alerts me when 
I have new messages. 
When I press the button, 
the phone dials my 
voicemail box and plays 
the messages through 
a speaker, freeing my 
hands to write. Message 
Phone: US$69.99. SNI 
Innovation: +1 (617) 


Spice up your office life 
with the air-powered 
Burp Gun, re-created 
from the original 1950s 
model. Now trigger-hap¬ 
py boomers on a nostal¬ 
gia jag or vid kids giving 
their controller thumbs 
a break can load up - the 
gun holds 15 ping-pong 
balls - and fire in single 
shots or rapid bursts. 
Best of all, every time 
you pull off a round, the 
gun emits its deeply sat¬ 
isfying braapl Arm your 
entire zaibatsu and 
start a happy war. Burp 
Gun: US$19.95. Burpco: 
+ 1 (616) 327 6331, fax 
+ 7 (616) 323 1518, or on 
the Web at http://www 
.branch.com/burpco 
/burpco.html. 


Long-distance runners 
from Kenya's Rift Valley 
start their training in 
bare feet. They have a 
hard time adjusting to 
running shoes because 
their toes get bunched 
together. Now Nike has 
introduced the only run¬ 
ning shoe in the world 
with an articulated big 
toe. The Air Rift shoe 
allows the big toe to 
work independently of 
the other four toes, pro¬ 
viding comfort and flexi¬ 
bility - enhanced by 
Nike's cushy Air-Sole, a 
breathable mesh upper, 
and adjustable Velcro 
straps. Stock up on Rift 
Socks with the split toe, 
too, or you'll end up 
with a vicious wedgie. 
Air Rift: US$85; Rift 
Socks: available soon 
Nike: + 7 (503) 671 6453. 




I've owned lots of color 
printers, but I've only 
dreamed of owning a 
color copier. They were 
always too expensive 
and required servicing 
far too often. Finally, 
somebody's introduced 
a relatively affordable, 
plain-paper color copier. 
Leveraging the success 
in printing and scanning 
of its OfficeJet printer, 
Hewlett-Packard has 
created the CopyJet, a 
copier-printer that pro¬ 
duces high-quality color 
copies for just pennies 
per page. CopyJet: 
US$2,495, CopyJet M W/ 
PostScript: US$3,199. 
Hewlett-Packard Com¬ 
pany: (800) 752 0900, 

+ 1 (208) 323 2551. 











Thank God it’s only a game. 



another human 
drama from our 


fun & 

cjames 


dept. 


The emergency room of Legacy™ Memorial Hospital has hired a new doctor: 
you. Emergency Room CD-ROM uses real actors in a photo-realistic setting, 
with over 35 minutes of full-motion video, 14 exam tools, 20 lab tests, and 
X-rays for every part of the body. It’s the most realistic medical experience you 
can have without malpractice insurance. Check out Emergency Room 
on the Internet at http://www.cdrom.ibm.com To order, visit your local retailer 
or call 1 800 426-7235 (source code 5210). 


IBM is a registered trademark of International Business Machines Corporation. Legacy is a trademark of Legacy Software, Inc. ©1995 IBM Corporation. 









Talk Radio 

When I drive to a new 
place, I write the address 
on a scrap of paper and 
take off. When I think 
I'm getting close, I pull 
out the paper and read 
it while trying to stay on 
the road. A few blocks 
later, I realize I've for¬ 
gotten the street num¬ 
ber, so I retrieve the 
paper from my pocket, 
vowing not to forget the 
address this time. But 
I'm so worried about 
running into a fire 
hydrant, I forget the 
address as soon as I look 
at it. What I need is the 
new CQ-DP6SS stereo. 

It can record my voice 
for up to 20 seconds. 

To listen, all I do is push 
the button. I'm just wor¬ 
ried I'll wear it out. CQ- 
DP655: US$449. Pana¬ 
sonic:+1 (201) 348 9090. 

The Wheel Deal 

You wouldn't use a joy¬ 
stick to drive your car, 
would you? (If you 
would, let me off right 
here.) So, why play dri¬ 
ving games with a stick? 
The Arcade Racer for 
Sega Saturn is the first 
steering wheel periph¬ 
eral for the next gener¬ 
ation of videogames. 

It uses analog tech like 
arcade driving games 
and comes with eight 
action buttons. Current¬ 
ly compatible with Day¬ 
tona USA and Cyber 
Speedway, the Arcade 
Racer will also work with 
several new games to be 
released down the road. 
Arcade Racer: US$79.99. 
Sega of America: (800) 
272 8876. 



Bawling Ball 

Back when, balls didn't 
have things dangling 
from them and pretty 
much kept quiet, aside 
from a slight woosh 
when you threw them. 

◄ The Power Ball from 
Koosh Toys uses an elas¬ 
tic string to add power 
to your throw. Swing it 
around until the string 
is nice and taut and let 
it rip. Aerodynamic tail 
and air ports give the 
Power Ball extra dis¬ 
tance and create a two- 
toned whistling sound 
that will keep other park 
visitors acutely aware 
that you're having a 
good time. Power Ball: 
US$8. OddzOn Products 
Inc.: (800) 755 6674, 

+ 1 (408) 866 2966, 
fax+ 1 (408) 866 2972. 

Keeping Tabs 
on Your Tabs 

It's easy to burn through 
money on a business trip 
- and even easier to for¬ 
get where it all went. If 
filling out your expense 
reports has become an 
exercise in restrained 
creativity, try the new 
Pocket Quicken software 
for Bookman. The Book¬ 
man electronic orga¬ 
nizer weighs in at 4.5 
ounces, and you can 
track expenses as you 
incur them using the 
mini-keyboard and dis¬ 
play screen. You can 
also share data with 
your desktop computer 
through a serial connec¬ 
tion. Pocket Quicken on 
Bookman: US$129.95. 
Franklin Electronic Pub¬ 
lishers: (800) 266 5626, 

◄ +1 (609) 386 2500. 
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The computer pointing device for the ultimate in accuracy. More intuitive 
than a trackball. As easy to install as a mouse (which is an upside-down 
trackball- just look.) The product of eight years of neural network 
research. Just point, drag, tap. Now you're really ready to roll. 
For the dealer nearest you, call I -800-223-6433. 


PC and Mac versions available. 






REkllYY CHICK 


You've heard the 
hype. We asked the 
experts. Here's th 
rea/timetable. 



The Future of Clothing 


The world of haute couture has always been 
dominated by a handful of trendsetters who 
decide what's in and what's out. But recently, 
while consumers are keeping their eyes on 
the runway, researchers in white lab coats are 
developing new apparel-design and manufac¬ 
turing technologies. These will no doubt alter 


the shopping experience as much as the gar¬ 
ments that are available for sale. Ultimately, 
the market will determine whether these inno¬ 
vations will remain in style or fizzle out as just 
another faux pas of the fashion industry. Wired 
asked five experts to address the future of 
clothing. - David Pescovitz 
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Increased automation in 
the garment industry 
may make quick, tailored 
clothing available to the 
masses in the next few 
years. In fact, Park's com¬ 
pany has developed 
technology that delivers 
Levi's Personal Pair 
women's jeans in less 
than three weeks. Hahn 
notes that men's stores 
already offer tailored 
dress shirts constructed 
from prefab garment 
sections. All that's left is 
to organize the process 
on a larger scale, she 
says; then "companies 
will be ready to sell the 
clothes on QVC." John¬ 
son is pessimistic about 
the future of custom 
clothing, because she 
thinks "mass-produced 
clothing will always be 
cheaper than clothing 
produced on an individ¬ 
ual basis." 


In the next 10 years, dig¬ 
ital body scanners that 
are more accurate than 
tape measures may 
become common in 
clothing stores. Hahn 
points out that Adidas is 
already testing a digital 
foot scanner to measure 
shoe size, and Early 
believes his company's 
full-body version, which 
calculates measurements 
by recording how pro¬ 
jected light inside a 
booth falls on the body, 
will eventually close the 
custom-clothing loop by 
digitally transmitting the 
data directly to the man¬ 
ufacturer. The next step? 
According to Harkey and 
Henderson, it's a combi¬ 
nation body scanner and 
video display that will 
enable you to "try on" 
sized-to-fit virtual gar¬ 
ments before the cloth¬ 
ing is manufactured. 


Hahn thinks the first use 
of smart fabrics that 
automatically adjust to 
the climate - keeping 
you warm in the winter 
and cool in the summer- 
will come from the sports 
industry, where big mon¬ 
ey is spent on research 
and development. 
"Nobody else requires 
the same high level of 
performance from fab¬ 
rics," she says. But while 
several of our experts 
cite the development of 
fibers that expand and 
contract with tempera¬ 
ture changes, they also 
doubt consumer de¬ 
mand for the technology. 
Smart fabrics may have a 
purpose in industrial 
apparel like work boots, 
says Johnson, but a 
mass-market, all-season 
outfit would not satisfy 
our culture's appetite for 
a regular change of 
clothes. Early agrees: 
"Who wants to wear the 
same thing all year?" 


According to our survey, 
wannabe fashion design¬ 
ers may soon have the 
software to create their 
own signature ward¬ 
robes. Harkey and Hen¬ 
derson predict that the 
next generation of inter¬ 
active digital catalogs 
will include "very simple 
CAD programs that use 
'toolboxes' with clothing 
shapes, fabric colors, and 
textures to allow the 
customers to design 
their own clothes." But 
while basic cut-and- 
paste fashion design 
may be around the cor¬ 
ner, Johnson points out, 
"the design of clothing 
is a science and a skill 
that takes years of edu¬ 
cation and training to do 
with basic proficiency; it 
is not hit or miss." Park 
puts it more bluntly: 
"There's no accounting 
for bad taste." 
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THE POWER 
OF WINGS. 

THE GLORY OF 
THE OLYMPICS 


Put yourself into the action of the Olympic Summer Games or fly the flak-filled skies of the crucial years of World War II with two new 
CD-ROM titles. They're loaded with information, video, multimedia sights, sounds and experiences. And they're from the Discovery Channel, 
the leader in real-world exploration and entertainment. So head on down to your local CD-ROM software dealer. And go for the glory! 

WINGS: MIDWAY TO HIROSHIMA 

Virtual-reality airfields and stunning animations of combat techniques take you from the tide-1 
to the fireball of Hiroshima. Explore super-realistic models of aircraft that played a crucial role 
Available for Mac, Windows and Power PC. 

OLYMPIC GOLD ■ 

100 years of Olympic Summer Games' history come to life in this multimedia CD-ROM. ■ 

Packed with the results, rules and records of every Summer game from the past 100 | 

years. Available for Windows 


CHANNEL 


Available in 
Windows and 
Mac versions. 
© 1995 DCI 
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Average Hourly Wage 

Want to earn the big bucks? Two words: computer services. 
The digital revolution has been a bonanza for programming 
engineers, software developers, systems analysts, and data 
processors. Between 1988 and 1994, hourly wages for com¬ 
puter-service workers rose by almost 30 percent. 

SOURCE: BUREAU OF LABOR STATISTICS 
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Government Research and Development 

The Apollo space program gave a big shot in the arm to 
non-defense research and development, but spending for 
military R&D skyrocketed during the Reagan administra¬ 
tion. Efforts to cut the budget deficit have prompted calls 
for the increasing privatization of all R&D. 

SOURCE: BUDGET OF THE UNITED STATES GOVERNMENT, FY 1996 
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Floppy Disks 

These are lean times for floppy-disk manufacturers. Although 
3.5-inch floppies are the undisputed desktop standard, 
global supply exceeds demand by roughly 25 percent. By 
the end of the decade, floppy production is expected to 
decline as optical disks become the new storage mainstay. 

SOURCE: ICI MARKET RESEARCH 


Post-it Sales 

It's the medium for leaving messages. Fifteen years after 
Post-it Notes first rolled off the presses, these lightly 
gummed slips of paper have earned a cherished place in 
the Office Products Hall of Fame. Yellow is the classic, but 
sales of the neon assortment have been growing fastest. 

SOURCE: 3M COMMERCIAL OFFICE SUPPLY DIVISION 
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Mass customized 


VLSI Technology, Inc. 

Mass Customized Silicon™ 

for the computing, communications 

and entertainment industries 

1-800-872-6753 
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I n recent years, both com¬ 
puter users and politicians 
have soundly rejected cen¬ 
tralized planning. In comput¬ 
ing, the shared mainframe 

G. Steinberg 

replaced by dozens of auton¬ 
omous PCs. In politics, most 
centralized economies have 
been replaced by the distrib¬ 
uted intelligence of the free 
market. But the trend - at 
least in computing - may 
soon reverse. 

Look around any office 
and chances are you'll see 
idle PCs. That's clearly an 
inefficient use of resources. 
Imagine instead the comput¬ 
ers working together to take 
advantage of the unused 
resources of idle computers. 
If, for example, I needed to 
run a time-consuming calcu¬ 
lation, the problem could be 
split into five or six indepen¬ 
dent pieces and farmed out 
to idle PCs. Those computers 
could churn away and collec¬ 
tively figure out the solution 
in a fraction of the time it 
would take a single comput¬ 
er. In short, a network of com¬ 
puters becomes a sort of 
hive mind, with all the com¬ 
puting power in an office 
working together to speed 
up the performance of each 
individual computer. 

This concept has been dis¬ 
cussed for years, but until 
now has never been practical. 
Even five years ago, the net¬ 
works that were used to link 
PCs were glacially slow, and 
the computers weren't much 
faster. It made more sense to 
buy a supercomputer than to 
try to tie together thousands 
of PCs. But new networks 
have since emerged, and, 
thanks to economies of scale, 
PCs have evolved far faster 
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supercomputers. Now 
just a couple dozen PCs 
working together can equal 
the performance of an IBM 
mainframe. That makes hive 
computing seem a lot more 
attractive, and computer 
scientists at the University 
of California at Berkeley 
(http://now.cs.berkeley.edu/) 
and Princeton University 
(http://www. cs.princeton. edu 
/shrimp/) are building the 
software and hardware nec¬ 
essary to make it a reality. 

But significant social and 
technical hurdles remain. 

The social barriers facing 
hive computing are the same 
that have long bedeviled 
socialism. Hive computing, 
after all, asks people to give 
up ownership of their prop¬ 
erty for the greater good. A 
user might come back from 
a coffee break to find his or 
her computer running some¬ 
one else's program. That sort 
of infidelity can drive people 
nuts, and early attempts at 
hive computing were often 
sabotaged by users who peri¬ 
odically tapped their key¬ 
boards so their computers 
would always appear to be 
hard at work. 

To address this problem, 
researchers have come up 
with a scheme known as 
migration. As soon as users 
return to their computers 
(marked by touching the 
keyboard or mouse), remote 
programs are transferred to 
different idle computers. 
Unfortunately, even this 
process of migration causes 
a temporary slowdown that 
annoys most computer own¬ 
ers. So, researchers at UC 
Berkeley have embedded a 
social contract in the operat¬ 
ing software that promises 
no user will ever be affected 


more than a few times a day. 
This should help make hive 
computing more socially 
acceptable. The big question 
is whether hive computing 
really improves performance 
enough to be worthwhile. 

Hive computing can speed 
up programs in two ways: 
by providing access to more 
memory and by allowing 
many processors to work 
together. More memory 
offers the simplest route to 
improved performance. 
Currently, few programs can 
completely squeeze into the 
limited RAM of a worksta¬ 
tion. Instead, pieces of the 
program are kept on disk and 
read in as needed. This is a 
major bottleneck: it takes 
almost 10,000 times longer 
to read from disk than from 
memory. But with hive com¬ 
puting, the RAM of idle work¬ 
stations can be used in place 
of disks. When a program 
needs data that is stashed in 
some other computer's mem¬ 
ory, it just sends a request 
across the network and then 
receives the necessary data. 

Using Network RAM 
(NRAM) instead of disk can 
dramatically speed up some 
applications, and it's easy to 
do: most programs don't 
even have to be modified. 

To the program, it just looks 
like a lot of really slow mem¬ 
ory. NRAM, however, doesn't 
really speed up programs 
that spend most of their time 



Hive Computing 

Working together for the greater good. 


oretically, a problem that can 
be split into 10 equal pieces 
can be solved by 10 comput¬ 
ers in one-tenth the time it 
would take a single comput¬ 
er. Theoretically. On current 
hive computers, it's more 
like one-seventh - or slower. 

That's because parallel 
computing is a lot like work¬ 
ing on a committee: most of 
the time is wasted in coordi¬ 
nation. With parallel com¬ 
puting, the coordination 
consists of lots of messages 
sent over the network. And 
though networks have got¬ 
ten really fast, even state- 
of-the-art asynchronous- 
transfer-mode networks are 
too slow for efficient hive 
computing. It can take up 
to 50 microseconds for the 
first byte of a message to 
travel over an ATM network. 
In that time, a 150-MHz PC 
could have executed more 
than 7,000 instructions. ATM 
hardware will probably 
improve, but the protocol 
simply wasn't designed with 
latency issues in mind. 

Because of this bottle¬ 
neck, hive computing will 
probably never completely 
replace supercomputers. But 
it will take a big bite out of 
the low-end supercomputer 
market. After all, any work¬ 
place that has lots of power¬ 
ful PCs hooked together 
already has a hive computer 
for free. Well, almost free. 
Users have to be willing to 


number crunching. ^ sacrifice total machine own- 

That's where the technique ership. Then Marx's old 


of parallel processing - break¬ 
ing a problem into pieces 
that can be worked on simul¬ 
taneously - comes into play. 
Writing a program so it takes 
advantage of multiple pro¬ 
cessors isn't easy, but the 
payoff can be dramatic. The¬ 


adage - "From each accord¬ 
ing to his abilities, to each 
according to his needs" - 
may live again. ■ ■ ■ 

Steve G. Steinberg (steve 
@wired.com) is a section 
editor at Wired. 
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Are You Sitting In Front Of Your PC 

PLAYING WITH YOURSELF? 


Why not invite some friends and 

MAKE IT A PARTY? 
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SYSTEMS 

IN ASSOCIATION WITH 

CiftiYWsraiT) 

(entertalnment that tastes like chicken) 

- — You Don’t Know Jack™ is a 


FREE 

DEMO 

available on-line at: 
www.berksys.com 

of Jellyvision. Software, screen graphics and packaging © 1995 Berkeley 


CD-ROM for WINDOWS®& MACINTOSH® 

Visit Your Local Software Reseller or Call 
1-800-344-5541 ext. 713 
to Receive a JACK SAMPLER with a 
Full Hour of Game Play for $5.00 

Inc. The Berkeley Systems logo is a registered trademark of Berkeley Systems, Inc. 




Netscape? Wake Up and Smell the Java 


W e all know the facts by 
now. Internet software 
start-up Netscape Communica¬ 
tions Corporation sold 5 million 
shares in its IPO at US$28 per 
share, earning the company a 

By Anthony B. Perkins p^° p ’ 

$140 million in cash. On the first 
day of trading, the company's 
stock flew up to $75 and closed 


As I mentioned in a previous 
column, I intended to acquire 
25,000 shares at the IPO price. 

I begged my virtual underwriter 
- with whom I have very tight 
personal connections - but had 
to settle for 10,000. (Remember: 
after connections, foresight is 
everything.) As I held onto my 
ergonomically correct office 
chair and watched Netscape 


The Wired Interactive Technology Fund (TWIT$) 

Company 

Primary Business 

Symbol 

Shares 

Price Sep 1 

A Since Aug 1 

Action 

Mobile Telecommunications 
Technologies Corp. 

Mobile computing 

MTEL 

3,300 

31 % 

+ 274 

hold 

Cisco Systems Inc. 

Connectivity 

CSCO 

2,500 

65 Vs 

+ 10% 

hold 

Microsoft Corporation 

Software 

MSFT 

1,000 

897, 

+ 74 

hold short 

Apple Computer Inc. 

Hw/sw 

AAPL 

6,000 

42 % 

- 7,6 

hold 

Oracle Systems Corporation 

Database sw 

ORCL 

6,000 

39 74 

- 178 

hold 

Netcom Online Communi¬ 
cations Service Inc. 

Internet provider 

NETC 

15,000 

37 7s 

+ 272 

hold short 

Global Village 
Communications Inc. 

Communications 

hw/sw 

GVIL 

3,800 

15 7a 

- 72 

hold 

General Magic Inc. 

PDA sw 

GMGC 

4,500 

15 7» 

- 172 

hold short 

Sun Microsystems Inc. 

Hw/sw 

SUNW 

3,000 

57 7,6 

+11 % 

buy 1,200 

Sybase Inc. 

Database sw 

SYBS 

4,000 

32 

- 174 

hold 

3COM Corporation 

Networking 

COMS 

1,900 

38 ! /. 

-337* 

hold 

LSI Logic Corporation 

Semiconductors 

LSI 

3,000 

48 72 

+ 37s 

buy 1,500 

Applied Materials Inc. 

Semiconductor equip. 

AMAT 

1,300 

104 72 

+ 57, 

buy 700 

New Stocks 

The Walt Disney Company 

Entertainment 

DIS 

1,500 

56 


buy 

Portfolio Value 

$1,591,806.25 

(+59.18% overall) 


+ 21.10% 


Legend: This fund started with US$1 million on December 1,1994. We are trading on a monthly basis, so profits and losses will be 
reflected monthly, with profits reinvested in the fund or in new stocks. 


Information provided 
here is based on a 
combination of 
insights and gossip 
overheard while 
attending the 
seemingly forgotten 
Heidi Fleiss trial, 
showing off my 
"Been there... done 
that! Macintosh" 
T-shirt at Microsoft's 
unveiling of Win¬ 
dows 95, and picking 
out postcards at the 
Alhambra in Madrid. 
The TWIT$ fund is a 
model established 
by Wired , not an 
official traded port¬ 
folio. Wired readers 
who use this infor¬ 
mation for invest¬ 
ment decisions do so 
at their own risk. 


at $58.25. Not bad for a 17- 
month-old business that has yet 
to turn a profit and is likely to 
produce revenues of less than 
$50 million for the year against 
losses of $5 million. 

Here's the big question rum¬ 
bling through Silicon Valley: Is 
there still time to jump in and 
catch the next uptick in Net¬ 
scape's stock? My advice to 
would-be investors: Hold off 
awhile. Valued at $2.8 billion, 
Netscape is now worth half as 
much as Apple Computer. That's 
ridiculously high. The smart 
money knows it, and that's why 
most of the institutions that 
bought stock in the IPO dumped 
it by the end of the first day. 
Netscape won't be a good stock 
buy until the price wallows back 
down to the 20s - the low 20s. 


roar into the 70s, I phoned my 
broker and screeched: "Sell, 
sell, sell!" I got $58 per share 
for it, netting $300,000 in one 
day. The stocks I sold to fund 
my purchase were from Mobile 
Telecom and LSI Logic along 
with 1,000 shares of Apple - 
although I managed to buy 
them back at nearly the same 
price the day after my Net¬ 
scape adventure. 

I plowed the profits back into 
more LSI Logic, Applied Materi¬ 
als, and Sun Microsystems stock. 
And, speaking as one Mouse- 
keteer to another, I couldn't 
resist Disney. I always thought 
Michael Ovitz was a great guy; 
if it had been possible to buy 
stock in CAA I would have. Now, 
with Ovitz's move to Disney, I 
can finally show my faith in him 


by investing in the company 
where he's the main man. 

Jobs gets the Net religion 

Not to be left out, another Sili¬ 
con Valley luminary threw his 
company's hat into the ring of 
the rapidly exploding Internet 
market. Steve Jobs, the mercur¬ 
ial co-founder of Apple Comput¬ 
er and chair and CEO of NeXT 
Computer, unveiled his compa¬ 
ny's new set of object-oriented 
software tools for the World 
Wide Web in August. 

According to Jobs, NeXT's 
WebObjects development envi¬ 
ronment will allow webmasters 
to build sites faster, maintain 
them more easily, and extend 
applications across the Web. 
Sounds like hot stuff to me. 
NeXT has had a long association 
with the Web: Tim Berners-Lee, 
the European physicist who 
proposed the original Web 
foundation, used NeXT's ob¬ 
jects in his work. 

NeXT, by the way, continues 
as a private company, but I con¬ 
stantly hear rumors of its im¬ 
pending IPO. During a recent 
rendezvous with Bill Joy, one 
of the fab four founders of Sun 
Microsystems, I got some in¬ 
sightful analysis as to when this 
could realistically happen: 
"Steve has an expense rate that 
is very high. He has some mon¬ 
ey from us, but he has to figure 
out how to get back on a growth 
curve. Maybe it will depend on 
the reception of OpenStep for 
Windows." Or maybe Jobs's new 
venture, WebObjects, will be 
what catapults NeXT into the 
public market. 

I am projecting that another 
huge winner in the Internet 
market is going to be Sun 
Microsystems. While Sun has 
continued to dominate the 
workstation market and has 
seen its stock climb from $43 to 
$62 per share from the end of 
July to the end of August, the 
buzz around the company's 


corporate campus concerns 
Sun's new Java programming 
language software for the Web. 
Bill Joy has pushed his Java team 
into creating what appears to be 
the de facto Internet program¬ 
ming standard for the new era. 

"When we saw the Internet 
coming in the spring of 1994, 
we decided to abandon all the 
things we were trying to do 
with Java and focus on applying 
it to the Net. Supercharging 
browsers became our new mis¬ 
sion," gushes Joy. Even Net¬ 
scape vice president Marc 
Andreessen admits that "Java is 
as revolutionary as the Web." 

Andreessen is right in ex¬ 
tolling the virtues of Java. You 
see, Bill Joy woke up to the Inter¬ 
net opportunity right around the 
time Jim Clark teamed up with 
Andreessen to start Netscape. 
Clark recruited Kleiner, Perkins, 
Caufield and Byers's general 
partner and Sun board member 
John Doerr as an investor. In the 
classic Valley inside deal, Doerr 
got Netscape and Sun together, 
and now both companies work 
very closely. Netscape is begin¬ 
ning to bundle Java with every 
new version of its browser. 

"Netscape is really important 
to our strategy, so we are going 
to help it become successful, 
and they are going to do the 
same for us," says Joy. Tying 
Netscape to Java does ensure 
Netscape a central role in carry¬ 
ing the Net forward to its next 
important stage. And in the 
process, as economist and Net 
watcher George Gilder predicts, 
the Netscape-Java union will 
"invert the entire world of soft¬ 
ware in a way that may perma¬ 
nently displace Microsoft from 
the center of the sphere." ■ ■ ■ 


Anthony B. Perkins (tony 
@herring.com) is editor and 
publisher of The Red Herring 
(http://www.herring.com), a 
monthly investment magazine 
published in San Francisco. 
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DEDUCTIBLE JUNKETS 


VRML 95 Bound? 


So, you think of San Diego as 
the gateway to Tijuana? Well, 
as Supercomputing '95 and 
VRML 95 attendees will discov¬ 
er, this Southern California city 
is a multifaceted urban canvas 
with an ever-growing Latino 
culture, a waning US military 
presence, and a wave-ri^in 
community as perpptCial as the 
tides. They'll also^aiscover San 
Diego's civictreasure - its 
idyllic Mediterranean climate. 

Oma clear day from the 
Cabrillo National Monument, 
at4he end of Point Loma, you 
can see forever: the arching 
sweep of the bay, the sandy 
coastline stretching into Mexi¬ 
co, and, on the horizon, the 
barrios of Tijuana. Of course v 
you can also see nuclear su 
marines floating like crocodiles 
in the naval harbor belo^\ 

This city is really a collection 
of neighborhoods and sleepy 
coastal communities. Check out 
the surfing culture described in 


burrito at El Indio Shop, a take¬ 
out taqueria that has been 
here on India Street since the 
calle was part of Mexico. But 
don't burn your tastebuds^ 
there are do^r^rOCSfelicioso 
disjjjes'Tobe tried in this city. 

lunch on tapas or tap your 
toes to the live flamenco music 
at the festive Cafe Sevilla, 
located downtown. The nearby 
Cerveceria Santa Fe serves 
the most authentic Baja-style 
whole fried fish north of the 
border. And as for raw fish, 
the defection of the chef from 
Mister Sushi, in 
to Sushi Otafias caused a ricey 
rifpaffiong maki lovers. Both 
?ateries are superb. 

For a peaceful picnic, pick 
up a layered tofu supreme at 
the scrumptious Kung Food 
Deli and walk down El Prado 
into Balboa Park. This tranquil 
commons offers walking trails, 
shady eucalyptus groves, and 
f3 museums, housed in old 


The Current Roundup (see Wired 3.10) 

November 7-11 Doors of Perception 3: Info-Eco; Amsterdam. • Novem¬ 
ber 9-11 Fourth Foresight Conference on Molecular Nanotechnology; 
Palo Alto, California. • November 13-27 The Third Annual New York 
Digital Salon; New York City. • November 30-December 1 NIMA Mar¬ 
keting Congress '95; Amsterdam. • December 4-6 Reasoning with 
Uncertainty in Robotics; Amsterdam. 


► Supercomputing '95; San Diego Faster than a speed¬ 
ing bit, stronger than an Onyx, it's Supercomputing '95 - the annual 
conference on high-performance computing, focusing on experi¬ 
mental networking. Attendees can participate in the l-WAY '95, an 
ATM network linking dozens of supercomputers and advanced visual¬ 
ization environments around the country. Registration: technical 
program US$460 until November 3, $535 after, $100 for students; 
tutorials extra. Contact: (800) 644 7295, +1 (619) 534 5039, e-mail 
sc95@sdsc.edu, on the Web at http://sc95.sdsc.edu/SC95/. 


^Fourth International World Wide Web Conference; 
Boston This wide world of webbing event, titled 'The Web Revolution," 
covers tools and browsers, the evolution of protocols and standards, 
commercial applications, intelligent searches, and more. Remember 
- there's no place like your home page. Registration: US$495 until 
October 30, $595 after. Contact: e-mail www4-help@w3.org, on the 
Web at http://www.w3.org/hypertext/Conferences/WWW4/. 

Eleventh Annual Computer Security Applications 
Conference; New Orleans The phenomenal growth of the Internet 
has made computer security the hot topic du jour. This conference 
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Tom Wolfe's The Pump House 
Gang thriving on the shores of 
La Jolla. Low-tech thrill seekers 
can still ride The Giant Dipper, 
a restored wooden roller coast¬ 
er on the Mission Beach board¬ 
walk. (This whirligig was built 
in 1925, the same year Seymour 
Cray was born.) 

Wander along the serene 
Sunset Cliffs, a sandy ribbon 
on the west side of Point Loma. 
Go at dusk, and as the lumines¬ 
cent orb slips over the Pacific 
horizon, discuss the existence 
of the green flash phenome¬ 
non. Continue the debate over 
gin and tonics at Pacific Shores, 
a funky bar decorated with 
Formica seashells and marine 
motifs. Black lights make this a 
glowing experience. 

In keeping with local tradi¬ 
tion, watch the tortilla makers 
as you wait in line for a chicken 


Spanish-Moorish buildings 
dating back to the Panama/ 
California Exposition of 1915. 

Theaters and entertainment 
venues abound throughout 
the city, and Zoom san diego 
(http://w3.thegroup.net/~zoom 
ZWelcome.html) is your compre¬ 
hensive guide. Check for the 
up-and-coming local acid jazz 
group The Greyboy All Stars. 

Or, if you're tuckered out 
from the techie talk, slide deep 
into a crimson leather booth 
at The Red Fox Room and 
let the timeless mood of this 
piano bar relax you. The locals 
might be right when they say 
"There's no life east of 1-5." 

- Jessie Scanlon 

Sunny thanks to natives Julianna 
Goodman and Amy Johns, Texas 
transplant J. V. Everst, and the 
madame of Zoom, Gayle Kidder. 
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will address the digital jambalaya of information policy and privacy 
standards. Technical papers, panels, and vendor presentations will 
address civil, defense, and commercial security issues. Registration: 
US$385 until November 15, $425 after, students $150. Contact: 

+ 1 (205) 890 3323, fax +1 (205) 830 2608, e-ma\\Jrreed@mitre.org. 

► VRML 95; San Diego Propdunced "vermul," it 
stands for Virtual Reality Modeling Language. This first-time event 
will cover the future of VRML, which has quickly become the standard 
format for browsing 3-D environments on the Web. Registration: 
US$225. Contact: +1 (619) 534 5107, e-mail smartc@sdsc.edu, on the 
Web at http://www.sdsc.edu/Events/vrml95/. 

t Pacific Symposium on Biocomputing; Waimea, Hawaii 

there will be more molecular models than mai tais at this Hay 
hnKn?ri>^C bioloqi<;ts and computer scientists JIT^e-^vrrrposIum offers 
tracks on interactive molecular visualization, the evolution of bio- 
molecular structures, and stochastic models and other systems for 
biosequences. Registration: US$475. Contact: +1 (619) 658 9782, 
e-mail psb@intsim.com, on the Web at http://cgl.ucsf.edu/psb/reg.html. 

Out on the Range 

January 5-8 International Consumer Electronics Show; Las Vegas. Con¬ 
tact: + 1 (703) 907 7600, fax +1 (703) 907 7601. • January 12-14 96tek, 
New Orleans. Contact: +1 (305) 294 3540, fax +1 (305) 293 0729, e-mail 
73204.542@compuserve.com. • January 29-February 1 ComNet '96; 
Washington, DC. Contact: +1 (703) 907 7600. 

Got a good junket? E-mail junkets@wired.com. 
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Digital Diva 

Artist Jenny Holzer has 
again expanded her 
medium. Though claim¬ 
ing she's computer 
illiterate, Holzer forays 
onto the World Wide 
Web with her current 
multimedia project, 
Please Change Beliefs. 

Sponsored by Man¬ 
hattan's ada 'web, the 
site offers a collection of 
Holzer's flashing truisms, 
video, and sound loops. 
Taking full advantage 
of the medium, it also 
begs participation by 
the viewer, thereby nar¬ 
rowing the gap that 
exists between life and 
art - one of Holzer's 
artistic goals. 

"We've gotten incred¬ 
ibly good feedback on 
the exhibit," explains 
curator Benjamin Weil. 
"On average, the site is 
getting about 10,000 
hits a day." And to think 
Holzer approached the 
Web with self-admitted 
trepidation. 

Experience Holzer's 
digital vision at http:// 
adaweb.com/adaweb 
/project/one. h tml. 
[ORIGINAL STORY IN 
WIRED 2.02, PAGE 76.] 


The 1995 Paul Allen 
Dubious Achievement Index 



Inslaw Revisited 


A symetrix Misfire, Latest in a Series: At its March 
1995 stockholders meeting, Asymetrix, the 
company Paul Allen started 10 years ago as his first 
solo venture, was declared US$100 million in debt. 
Longtime employees who received significant 
chunks of stock in lieu of compensation were out 
of luck. A few months prior to the meeting, com¬ 
plex financial transactions - involving, among 
other things, the creation of a shell corporation - 
issued Allen new stock, giving him absolute con¬ 
trol of the corporation while shielding him and his 
money from ex-employees seeking compensation. 
Because there are no easily accessible deep pock¬ 
ets, no law firm has been willing to take on the case 
of the employee stockholders. 

And the George Santayana Award Goes to... 
Starwave!: It's deja vu all over again at Starwave, 
Allen's content provider and second solo venture, 
where the ghost of Asymetrix's daffy business 
style still walks. According to former employees, 
overly ambitious projects are managed by folks 
with little experience in specific lines of business, 
and deadlines are missed by months and even 
years. These same ex-Starwavers claim that mas¬ 
sive numbers of skilled staffers are exiting because 
a) they have nothing to show for the time they've 
spent on projects that fell through or were 
thought to be mismanaged, and b) personalities, 
politics, and fief building take precedence over 
creating quality products in a timely fashion. 

The Wacky Conspiracy Theory That's Been Around 
for Years and Won't Die: Since the first Microsoft 
IPO, Gates has been trying to edge Allen out, 
encouraging him to invest in as many sexy-sound¬ 
ing, futuristic, badly thought-out, poorly managed 
failures as possible, thus getting Allen to fritter 
away his fortune - and lose his stake in Microsoft. 
Latest Evidence for the Wacky Conspiracy Theory 


That Won't Die: When Dream¬ 
Works SKG was announced, 
Microsoft - as a company - 
made a $27 million investment 
in the interactive division. But 


More than 10 years 
after the Inslaw case 
broke in Washington, 
DC, the subject still 
kicks up controversy. 
Senator Orrin Hatch 
(R-Utah) moved to take 


Allen's approximately $500 
million personal investment 
in the venture as a whole 
might be a ripe opportunity 
for his being had: Spielberg, 
Katzenberg, and Geffen still 
retain two-thirds ownership of 
the company. 

Are You Experienced?: After 
more than $5 million has been 
dumped into The Jimi Hendrix 
Museum project, the plug's 
been pulled. Allen backed a 
lawsuit for Hendrix's dad to 
reclaim all rights to his son's 
catalog; latest word is that 
Hendrix's pere wouldn't sign 
a contract giving Allen global 
merchandising and marketing 
rights to the Jimi oeuvre. The 
museum is now said to be 


the case a step closer 
to resolution earlier this 
year: Senate Resolution 
114, sponsored by 
Hatch and passed with¬ 
out protest on May 3, 
will finally put the 
Inslaw case before the 
US Court of Federal 
Claims; a bill attached 
to the resolution will 
also provide for Inslaw's 
compensation if the 
court rules in the com¬ 
pany's favor. 

The DC-based start¬ 
up, allegedly bankrupt¬ 
ed by the government's 
dishonesty, has been 
granted full subpoena 
power. Additionally, 
previous evidence pro¬ 
poning the Department 
of Justice's innocence 
cannot here be held 
valid, nor can it be used 


to dismiss the case from 
its current court stand¬ 
ing. Court proceedings 
will begin late this year. 

[ORIGINAL STORY IN 
WIRED 1.1, PAGE 76.] 


morphing into a venue dedi¬ 
cated to Northwest musicians. 

Gossip, Rumor, Innuendo: Is 
Peter Gabriel's personal man¬ 
ager still Allen's girlfriend? 

Coda: More than a year after 
publishing its profile of Paul Allen, Wired remains 
the vehicle of choice for unhappy Allen refugees 
seeking a public hearing. Even if concern for their 
livelihood means Wired has to keep them off the 


record. - Paulina Borsook 


[ORIGINAL STORY IN WIRED 2.08, PAGE 94.] 



At Odds in Oz? 

The digital privacy 
debate is heating up 
down under. And Mark 
Carkeet, a lawyer with 
the prominent Sydney 
firm Minter Ellison, is 
rattling the cage. 

The Australian gov¬ 
ernment released a July 
report addressing reg¬ 
ulation of online com¬ 
munities, calling for 
service providers to 
take "reasonable steps" 
in blocking "offensive" 
materials. Pressing the 
issue, Carkeet has pub¬ 
licly asked if these steps 


might also include the 
monitoring of private 
e-mail messages. 

"Obscenity on the 
Net is strictly a per¬ 
ceived problem," claims 
Carkeet. "The govern¬ 
ment is responding to 
press reports that inflate 
the danger." Further¬ 
more, any implemen¬ 
tation of this kind of 
violatory regulation will 
prove a "nasty intersec¬ 
tion of goods, services, 
and law." 

Sean Howard, man¬ 
aging director of OzE- 
mail, Australia's largest 


Internet provider, is 
confident that if such 
draconian measures as 
e-mail monitoring are 
legislated, there will be 
no cooperation. "We 
will resist, almost to the 
point of leveling the 
business," states 
Howard, who has faith 
that it will never come 
to such a struggle. "We 
have a sensible, forward- 
thinking government in 
this country." Too bad 
we can't say the same. 

[RELATED WIRED STORIES: 
1.6, PAGE 98; 2.04, PAGE 
40; 3.06, PAGE 48.] 
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The government's not-so-new "Clipper II": 

a train wreck waiting to happen. 


n August 17, Mike Nelson, 
the government's point 
man on encryption, stepped 
up to the podium at a work¬ 
shop in Washington, DC's May- 

By Brack [\L Meeks f a '™p^ceed- 

ed to blow smoke up the ass of 
more than 100 crypto wonks. 

Nelson's major feat was to 
announce an emperor's-new- 
clothes encryption policy: a 
proposal wherein the adminis¬ 
tration would allow the export 
of so-called 64-bit key-encryp¬ 
tion products. But Nelson ar¬ 
rived empty-handed. "I didn't 
come here with a plan," he 
told the group. "We're depen¬ 
ding on industry to come up 
with the answers to several 
sticky questions." A new warm 
and fuzzy government policy 
of inclusion, perhaps? I don't 
think so. Read on. 

US law tolerates the export 
of encryption with nothing 
stronger than a 40-bit key. 
This key does the heavy lifting 
of encoding and decoding 
messages. The longer the key, 
the more difficult the code is 
to break. A 40-bit key is weak - 
the digital equivalent of a 
Captain Crunch decoder ring. 

The only genuinely strong 
key is one with a length of 
128 bits. The 128-bit key is 
deemed unbreakable by brute 
force techniques - using a 
series of massively parallel 
computers to break the code. 

While some in industry 
hailed the announcement as 
a breakthrough, the Electronic 
Privacy Information Center 
dubbed the new plan "Clipper 
II" after another ill-fated gov¬ 
ernment encryption standard 
that was defeated by a coali¬ 
tion of software industry rep¬ 
resentatives and cyber rights 
activists. The new proposal 


carries most of the same flaws 
and conditions. 

For example, the govern¬ 
ment is still wedded to the idea 
of a key escrow system. Under 
key escrow, cooked up by the 
nation's top spooks at the 
National Security Agency, all 
coded messages must have 
two sets of keys. One is kept 
by the owner of the message; 
the other is held in escrow 
so any law enforcement offi¬ 
cial can access the key and 
decode encrypted messages. 

In the original Clipper, only 
two handpicked government 
agencies were authorized to 
hold such escrow keys. Under 
the new proposal, the govern¬ 
ment would allow trusted third 
parties to hold the keys, pro¬ 
vided they adhere to a yet-un- 
defined set of guidelines that 
will render them "government 
certified." Watch that phrase. 

The new proposal would also 
allow companies to export 
"commercial key escrow" 
encryption software products 
with 64-bit keys. This new 
scheme dodged several of the 
more nefarious aspects of 
Clipper. First, the keys are held 
in the private sector. And sec¬ 
ond, since this new cryptogra¬ 
phy is not developed by the 
government, it is not classified, 
as Clipper was. Critics were 
skeptical of the first proposal 
because they feared that the 
NSA had hardcoded a trap¬ 
door into Clipper, which would 
have allowed the agency to 
decode messages on a whim. 

Although the administra¬ 
tion is trying to placate the 
industry with its announce¬ 
ment, all it's really done is to 
toss it an export bone. Drool¬ 
ing at a global market hungry 
for strong encryption, indus¬ 
try could just swallow the 


bone. If it does, we can only 
hope that industry one day 
chokes on the damn thing. 

The entire proposal may 
be nothing more than an 
elaborate shell game, with 
your privacy rights and the 
ability to choose your own 
private encryption software 
played as the mark. The ad¬ 
ministration's proposal ac¬ 
complishes nothing, creates 
more problems than it solves, 
and is just another step to¬ 
ward satisfying the FBI's real 
jones: outlawing the use of 
private-encryption schemes. 

Earlier this year, CyberWire 
Dispatch broke a story on a 
three-part government plan 
that would outlaw private en¬ 
cryption by 1) relaxing export 
controls for commercial key- 
escrow products, 2) allowing 
only "government certified" 
commercial key-escrow prod¬ 
ucts to be exported, 3) outlaw¬ 
ing all forms of private encryp¬ 
tion other than those deemed 
government certified. 

This once-secret plan, which 
is frightfully similar to the 
Clipper II proposal, would have 
given the FBI its crypto hat 
trick - ready access to all 
encoded messages through 
key escrow, criminalization of 
private encryption, and the 
already passed digital telepho¬ 
ny bill, otherwise known as the 
easy access wiretap act. After 
all, what's wiretapping worth if 
the bad guy can use unbreak¬ 
able, private encryption? 

With Clipper II, the adminis¬ 
tration seems to have blinked 
- for now - on outlawing 
encryption. But the new pro¬ 
posal just sets up the second 
of the three criteria. Down the 
road, our government will 
push for outlawing encryp¬ 
tion. Only the FBI won't call it 
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that. The new law will most 
likely prohibit the use of non- 
government-certified encryp¬ 
tion. There's that phrase again. 

All the pieces will be in 
place: a choice for the public 
among commercial encryp¬ 
tion vendors, relaxed export 
laws that reduce industry to a 
government lap dog, and an 
already installed base of key- 
escrow agents. 

Wait and see: several years 
down the road, the FBI will 
again start crying about how 
private encryption is playing 
havoc with criminal investiga¬ 
tions. (Meanwhile, it'll contin¬ 
ue to crack codes as it always 
has: by shoving fistfuls of dol¬ 
lars into someone's hands in 
exchange for the codes.) 

Industry has yet to come 
out strongly against Clipper II, 
although Robert Holleyman 
from the Business Software 
Alliance argues that the 
administration's plan reflects 
a gross "misunderstanding of 
the marketplace" and that it 
will ultimately harm the com¬ 
petitiveness of American soft¬ 
ware companies. 

The battle lines are well 
defined. The government 
would love to squash this last 
outpost of privacy - your ability 
to choose your own "non¬ 
government certified" encryp¬ 
tion technology. 

Clipper II can be derailed if 
the old coalition of industry 
players and online activists 
joins the fight. The govern¬ 
ment's "new" policy sets priva¬ 
cy rights and law enforcement 
on a collision course. It'll be a 
train wreck. ■ ■ ■ 


Brock N. Meeks (brock@well 
.com) is the Washington bureau 
chief for Interactive Week and 
editor of CyberWire Dispatch. 
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Fast Fiction 

Don't have time to read a book? 

A 

Dan Hurley is America Online's first 60-second novelist. o 


By Rogier van Bakel 



After a quick chat 
with a customer, 
Dan Huriey wili 
whip up a person¬ 
alized mini-novel. 
And most of the 
writer's 17,000 
patrons agree: the 
guy is no slouch. 


D an Hurley has to be the world’s most prolific 
author: he claims to have written approximately 
17,000 novels. And how long did this paragon of pen¬ 
manship take to compose his impressive oeuvre ? Oh, 
about 17,000 minutes. Hard to believe, perhaps - but 
doubting Thomases can sign on to America Online, 
where Hurley now creates his surreal stories in real 

time (keyword 
60-second nov¬ 
elist). 

Hurley, whose 
likeness to Pee- 
wee Herman is 
magnified by his 
longstanding 
infatuation with 
bow ties, calls 
himself a 60- 
second novelist. 
Until recently, he 
could be found 
on street corners 
in various cities, 
wearing a pork- 
pie hat and hold¬ 
ing a manual 
typewriter in his lap. Amiably, he would strike up 
conversations with passersby. Then, for a fee of five 
dollars, the novelist would hurl himself into a typing 
frenzy, fingers flying all over the keys of his 1950s 
Royal. Triumphantly, he would hand over the piece 
of paper on which he had constructed a coherent and 
personalized miniature novel in about 60 seconds - 
though sometimes, when he allowed the muse to 
merely hurry instead of race, creation would take 
two or three minutes. “It’s no good to rush it,” Hurley 
insists. “I take pride in doing a good job. And why 
not? It’s great work.” 

It has to be: Hurley gave up a steady job as an edi¬ 
tor with the American Bar Association in 1984 to 
become the world’s only 60-second novelist. In addi¬ 
tion, he is now an executive vice president of the 
American Society of Journalists and Authors, and he 
writes feature stories for magazines such as Family 
Circle. Still, those jobs are no substitute for being a 


blitz book writer. “I like to interact with people,” Hur¬ 
ley explains. “I don’t want to be some oddball working 
in a closet.” And there’s the added benefit of knowing 
he’s the best in his field - though that may have some¬ 
thing to do with the lack of challengers. Hurley has 
written letters to Norman Mailer and John Irving, 
proposing a 60-second novel writing contest. The 
authors have politely declined. 

Alas, when playing on the other guys’ turf, Hurley 
has little reason to boast. All 168 manuscript pages of 
his only full-length novel remain, sadly, unpublished 
- despite the fact, he maintains, that he is “no slouch” 
as a writer. Most of his 17,000 customers agree. “A lot 
of people think what I do is nice and cute,” Hurley 
says. “But more than half are somehow really moved. 
What more could a writer want?” On one memorable 
occasion, though, he was slapped in the face - by a 
Chicago woman who did not appreciate the poetic 
license Hurley took with the facts she’d volunteered. 
“I’m surprised I’m not punched in the mouth more 
often,” says the writer, unperturbed. 

It’s true that his stories, frequently a combination 
of fact and fiction, can be oddly touching and seem¬ 
ingly dead-on. Often, they’re silly. Sometimes, flirta¬ 
tious. “It’s a ridiculously good way to meet girls,” 
grins Hurley, who met his wife when she asked him to 
write a 60-second novel for her at a party. Indeed, his 
female clients seem to outnumber the men, at least in 
cyberspace - and that’s where the Ray Kroc of litera¬ 
ture has recently taken his business. America Online 
has created a special area for Hurley - officially 
launched in September - and the novelist may not be 
back on street corners any time soon. “It seems like 
the online medium was made for the kind of work I 
do,” Hurley beams. Aside from writing high-speed 
novels, Hurley will also be running weekly writing 
contests and publishing daily columns online. “Most 
attempts at interactivity on the Net have been devoid 
of imagination,” he believes. “It’s like, all of a sudden 
there’s this wonderful violin, but everyone’s trying to 
play it like a ukulele.” 

The writer’s cyberspace venture is part of The AOL 
Greenhouse, an attempt on the behemoth’s part to 
make its service more entrepreneurial - and even 
more profitable. “We woke up to the fact that we had 
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all these big-name media companies cre¬ 
ating online content,” says Danny Krif- 
cher, vice president and general manager 
of the program. “What we needed was a 
space for passionate, creative individuals 
who simply had a great idea and some 
good business sense.” After announcing 
the Greenhouse initiative in the fall of 
1994, the company was flooded with 
almost 3,000 ideas. Less than 20 of those - 
including Hecklers Online, iGolf, NetNoir, 
The Motley Fool, and SurfLink - have 
made it onto AOL’s roster. Krifcher says 
that some of the new areas are already 
among the top 20 most popular AOL hang¬ 
outs. And Dan Hurley may well become 
another rising star. 

“Dan’s concept is fresh and unique; he 
actually puts on an online show,” Krifcher 
says. “We’re betting a lot on him, believing 
he may be one of cyberspace’s future hock 
stars’ - one of the first people to develop a 
celebrity persona online. The pilots we’ve 
run have been very promising.” 

On one such pilot, the following ex¬ 
change transpired. The online host-cum- 
sidekick is actually a Hurley alter ego, and 
a few facts have been changed to protect 
the promiscuous. 

Hurley Dan: Why the "Ms. Desire" name? 
Are you the very incarnation of passion?... 
And lust? 

MsDesire: Yes, I have been told. 

Hurley Dan: By whom, if I may be so bold? 


MsDesire: Well, I feel you can love more 
than one person in life. 

Hurley Dan: So how many times have you 
been divorced? 

MsDesire: 1 

Hurley Dan: You HAVE been divorced? I 
was just guessing. And why did it go sour? 
MsDesire: Married too young. He was 
faithful... although I wasn’t. 

Hurley Dan: How young were you when 
you married? And how old are you now? 
MsDesire: I was 19. Now I’m 35. 

Hurley Dan: Wow, so YOU weren't faithful? 
Are you still that full of desire these days? 
MsDesire: I have no problem with age. I 
don’t look my age. 

Hurley Dan: I bet you don't, beautiful. 

One more question. Are you steady with 
anyone now? 

MsDesire: I’m married again. But he 
knows that I’m not faithful. 

Hurley Dan: So you're STILL not? And he 
doesn't care? 

MsDesire: He’s all right with it, really. 
Strange, huh? 

OnlineHost: Did you suck all the hor¬ 
mones out of him? Is he comatose? What’s 
the deal? 

MsDesire: LOL 

Hurley Dan: Or is he just doing the same? 
MsDesire: No, he has never cheated. I just 
need more, I guess. 

Hurley Dan: Incredible. Well, now it is 
time.... 

OnlineHost: Yes, it is time for your story, 


THE WOMAN WHO DESIRED IT ALL: Once upon a time 

a little tigress was released upon the world. A she-bear.... 
A woman for all ages. All ages of men, that is. 


MsDesire: By friends and lovers. 

Hurley Dan: How many lovers have there 
been? 

MsDesire: 15 or so. I’m very open ... inside 
and out. 

Hurley Dan: 15? Wow, that is a lot for a 
woman! 

OnlineHost: Okay, Mr. Novelist, I think 
you need a cold shower. 

MsDesire: That’s from my youth also. 

Hurley Dan: And why so many? Just all 
that desire, I suppose? 
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MsDesire. By the way, what’s your real 
name? 

MsDesire: Sharon. 

OnlineHost: Keep quiet now, while the 
great novelist writes your story. 

Hurley Dan: THE WOMAN WHO DESIRED 
IT ALL 

Once upon a time a little tigress was 
released upon the world. A she-bear.... A 
woman for all ages. All ages of men, that 
is. She felt all the passion ... all the DESIRE 






























... all the WANTING. And she did not stop 
herself from indulging in what she want¬ 
ed. And what she wanted was men. 

Big men. 

Small men. 

Hairy men. 

And baldies. 

As a youngster, she thought she would 
settle down and be good. But it was futile. 
Because she wasn't being true to herself. 
And she asked herself, "Why should I limit 
myself to what SOCIETY wants me to do?" 
And so Sharon gave full vent to all her 
passions and desires. She went after men 
like Donald Trump went after money. She 
became the Walt Whitman of desire. And 
if every one of us could be so wise ... to 
accept who we are ... not battle ourselves 
to be like what we THINK we should be ... 
there just might be a lot more sex going 
on in this fine world of ours. 

THE END 

MsDesire: Dan, I love you. 

OnlineHost: Dan loves you too, Sharon. 
More than you or his wife will ever know. 

On one level, the confessional nature of 
many of Hurley’s online talks resembles 
daytime TV’s sordid talk shows. There’s 
the woman who explains that she was 
married and divorced five times before 
she turned 30. Another respondent reveals 
her marriage hit rock bottom when she 
found out that her hubby was a “mama’s 


Once upon a time, in the good old days.... 
If you slept with someone in your family, 
it was just plain wrong. If Mom slept with 
Son, they both ended up going crazy 
and killing themselves. Well, those days 
are long past. Today, in modern America, 
tragedies are hard to come by. Some¬ 
where else, in another time, and another 
place, there may be tragedies. But here 
in the sparkling clean malls of America, 
there are only satisfied consumers. 

If Hurley is no Hemingway, he’s no Geral- 
do either. Perhaps his chosen profession 
is somewhat exploitative by nature, but 
at least he has a gentle touch, and, his 
fans insist, a poet’s soul. The mini-novel 
“was inspiring and actually made me cry 
as I read it being typed on my screen,” 
says a woman who had told the novelist 
about the difficulties of working in a 
man’s world and about (surprise) her 
foundering marriage. “Dan has a way 
with words, and better yet, a way of cap¬ 
turing people.” 

“He basically got inside my head in a 
matter of minutes,” says AOL’s general 
manager of entertainment, John Colston, 
of the 60-second novel Hurley wrote about 
him during the writer’s first sales pitch. “It 
was a little uncanny, but for some reason, 
it never felt intrusive. Dan’s too subtle and 
congenial for that.” 

Hurley’s goal, now that he’s online, is 
the same as it was in his typewriter days: 


If Hurley is no Hemingway, he's no Geraldo either. 
Perhaps his profession is somewhat exploitative, but at least 
he has a gentle touch, and, his fans insist, a poet's soul. 


boy” who happily engaged in forgery, 
drugs, and theft. “Auto was his personal 
favorite. No murders that I know of.” 

Also memorable was the woman who 
said that she was contacted by a half 
brother she never knew she had and that 
they ended up sleeping together. Her 
account inspired Hurley to churn out one 
of his shortest pieces of writing to date. 

THEY DON'T MAKE GREEK TRAGEDIES 
LIKE THEY USED TO 


to make a buck (AOL gives him about 25 
percent of the proceeds), to “revive the 
moribund and calcified state of modern 
literature,” and to deal a blow to the cul¬ 
tural establishment. 

And this time, safely at home behind his 
computer, he’s fairly sure that no one is 
going to smack him right back. ■ ■ ■ 

As anagram enthusiasts will note, Rogier 
van Bakel (rogiernl@aol.com) has Brave 
Ink Galore. He’s a writer in Connecticut. 
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Exposing the Black Budget y LC ‘ 
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The Cold War is over. \ 

So why, Paul McGinnis wanted to know, 
are major CIA, NSA, and Department of Defense programs still 
being kept secret from Congress and US taxpayers? 


By Phil Patton 



I t’s the world’s wildest high-tech toy catalog, the 
Pentagon’s annual Dear Santa letter. It includes 
secret weapons programs with baffling code names 
such as Elegant Lady, Tractor Rose, Forest Green, 
Senior Citizen, Island Sun and Black Light, White 

Cloud and Classic 
Wizard. These are 


To look at spy- 
satellite photos of 
Russian airfields 
is to see laid out, 
with Kodak 
clarity, just how 
misguided the 
defense buildups 
of the '50s and 
'60s were. 


experiment on 
aircraft that 
change color and 
helicopters that 
evade tracking 
systems. Covering 
expenditures for 
intelligence and 
weapons research, 
the Pentagon’s black budget is the most titillating 
portion of the massive classification program that has 
swelled almost unabated since World War II. 

The black budget is the government’s illusory and 
tangled accounting of what it spends on intelligence 
gathering, covert operations, and - less noticeably - 
secret military research and weapons programs. It 
admits to no easy calculation, but by estimates of 
those who watch it, the black budget may hit US$30 
billion a year - a figure larger than current federal 
expenditures for education. It includes spending by 
the CIA, the Defense Intelligence Agency, the National 
Security Agency, and military R&D. 

Documented - vaguely - in funding requests and 
authorizations voted on by select committees of the US 
Congress, the black budget is published with omitted 
dollar amounts and blacked-out passages. It hides all 
sorts of strange projects, not just from enemies, for¬ 
eign and domestic, but from the public and elected 


the “black bud¬ 
get” programs 
that pay for spy 
satellites, invent 
stealth cruise 
missiles, tinker 
with Ladar - 
laser radar - and 


officials as well. Last year, for instance, it was revealed 
that the National Reconnaissance Office had for sev¬ 
eral years used the black budget to hide from Congress 
the cost and ownership of a $300 million office build¬ 
ing, even though the structure was plainly visible from 
Route 28 west of Washington, DC. 

With “program element” numbers, obscured 
figures, and code names that read like dadaist poetry, 
the details of the black budget are revealed to only 
a few select Congressional committee members - 
and sometimes not even to them. There are several 
different types of black budgets buried, for example, 
within the Pentagon’s procurement budget and 
Research, Development, Test, and Evaluation budget 
- the tab for the toy testers. Others cover defense 
intelligence and research. An internal Pentagon 
memo from August 1994, which was accidentally 
leaked and showed up in Defense Week , revealed 
some hard numbers: the National Security Agency 
spends $3.5 billion a year; the Defense Intelligence 
Agency $621 million; and the Central Imagery Office 
$122 million for spy-satellite work. 

A code name not mentioned in black budgets but 
well known to those who watch them is Trader. It is 
familiar to readers of such Net mailing lists as the 
skunk-works digest ( majordomo@mail.orst.edu, sub¬ 
scribe: skunk-works in message body) or the news- 
group alt.conspiracy.area51. The code name Trader 
belongs to Paul McGinnis, who assembles and corre¬ 
lates public information to create a detailed estimate 
of items in the real budget. Several years ago, McGin¬ 
nis became fascinated with all the code names and 
turned himself into a one-man truth squad: collector, 
interpreter, collator, and online publicizer of the black 
budget and its associated “special access programs.” 

McGinnis is one of a growing number of private 
citizens who have made a second career of tracking 
the military budget. His research complements tradi¬ 
tional Washington watchers of government - the pub¬ 
lic-interest muckrakers, if you will. 

One of the most respected is Steve Aftergood, who 
writes the Secrecy and Government Bulletin for the 
Federation of American Scientists, a public-interest 
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Photography in Space.PDF 


JOtWSON SPACE CENTER Photography can be 
a difficult skill to leam and some people are more 
gifted at mastering the craft than others. The 
artistry involved in visualizing a sdeject, conposing 
a scene and capturing a moment can take years of 
study and practice. At its best, photography not 
only records a time and place, but conveys an 
image vre might never have seen otherwise. 

Now imagine trying to perform photography in outer 
space. How does an astronaut — someone who is 
usually a pilot, a research scientist ora technical 
specialist — learn how to be a photographer? 

NASA sends te astronauts to a special school at 
the Johnson Space Center in Houston, Texas. 

Judy Alexander and Coraid C. Carico, both accom¬ 
plished photographers, have been teaching space 
photography to NASA astronauts for almost 11 
years. 


Astronauts Michael Baker and Tamara 
Jemigan photograph Earth from the art flight 
deck or Columbia during STS-52 in 1992. 


PDF file from Reuters Photojournalism magazine, as viewed in Adobe Acrobat software. 


When Reuters NewMedia published on-line, 
they had two choices: program in HTML or 

break through by publishing graphically 
rich, full-color content that preserved the 
look and feel of their corporate identity. To go 
for graphic riches like Reuters did, all you 
need is Adobe™ Acrobat™ software. It's the 
fastest, easiest way to publish rich 
content on-line. It’s also your guarantee 
that every document you publish on-line 
will look like the original. Adobe s 

Portable Document Format (PDF) makes 
information accessible on every major plat¬ 
form. And you con 

still use oil your 

favorite applications 
to create your on-line documents. You’ll find 
PDF content appearing on the World Wide 
Web and virtually every other major on-line 
service. Call 1-800-521-1976, Ext. GA659 for 
your free Adobe Acrobat On-line 
Publishing Kit including the Acrobat CD 
Sampler with Acrobat Reader software. If you’re 
on-line, log on to the Adobe home page and 
download our free Acrobat Reader. 

http://www.adobe.com/ 

M 

Adobe 



Adobe, the Adobe logo, Acrobat, and the Acrobat logo are trademarks of Adobe Systems Incorporated or its subsidiaries and may be registered in certain jurisdictions. 
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Black budgeting, its opponents argue, is more about hiding from 

Congress and the public than from any foreign enemies. 


group founded in the wake of the first 
A-bomb. Exposing weapons boondoggles 
and cost overruns, Secrecy and Govern¬ 
ment has helped formulate a fundamental 
critique of classification policy. What 
Ralph Nader was to Detroit, the federation 
has been to the Pentagon. (Aftergood’s 
Bulletin appears on IntelWeb, a site for 
spy buffs at http://awpi.com/IntelWeb/.) 
Another famed watcher is Steve Douglass, 
the Amarillo, Texas, publisher of Inter¬ 
cepts , a newsletter for military-monitoring 
buffs (see “StealthWatchers,” Wired 2.02, 
page 78). Douglass reads Lockheed in- 
house publications and local newspapers 
near Air Force bases for, say, reports of 
public-school expansion, which indicates 
the arrival of a new military unit. 

Some of these investigators are merely 
curious. Some are ideologically opposed to 
black budgeting, arguing that it is waste¬ 


ful and futile, that revealing the cost of a 
stealth fighter tells no more about how to 
build one than the cost of a Cadillac does. 
Black budgeting, its opponents argue, is 
more about hiding from Congress and the 
public than from any foreign enemies. 
Many black programs, such as the B-2 
stealth bomber and the Milstar satellite 
system, ended up costing far more than 
anticipated. Others failed to work as 
advertised. The Bush administration, for 
example, killed the Navy’s A-12 stealth 
carrier aircraft before it was unveiled to 
the public. Aren’t there better things we 
could be doing with our money? 

For many who track it, the black budget is 
more symbol than substance. In it, they 
hope to unearth a Rosetta stone that might 
decypher the mountain of secret infor¬ 
mation the Pentagon and intelligence 


agencies have amassed in recent decades. 
McGinnis, like many others, discovered 
the black budget through his passion for 
airplanes - spy planes and stealth fighters 
in particular. Like film or rock stars, these 
planes have their own fan clubs and 
groupies who post in AOL’s aviation sec¬ 
tion or subscribe to the skunk-works mail¬ 
ing list, which provides information and 
lore about Lockheed Advanced Develop¬ 
ment Co.’s famous Skunk Works research 
center. Skunk Works created the SR-71 
Blackbird spy plane, the F-117 Stealth 
fighter, and numerous weapons it won’t 
admit to making. The company generally 
ranks as a triumph of the black budget 
world. It, of course, has had its share of 
failures - which black budgeting hides. 

Fascinated by programs such as Aurora, 
a putative hypersonic spy plane that has 
been rumored for so long it is now almost 
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The Orient Express superplane program, announced in 1986, is widely thought 
to have been a cover for black research into a hypersonic reconnaissance craft. 


legendary, McGinnis distinguished him¬ 
self from other black budget watchers 
by filing Freedom of Information Act 
requests about programs whose names 
suggested they might be aircraft. The 
name Aurora, for example, first showed 
up in the 1986 Pentagon budget request 
as a mysterious line-item code name. The 
size of the appropriation for Aurora rose 
from $8 million in 1986 to $2.3 billion for 
1987. The next year it vanished. Watchers 
soon suspected it was a successor to the 
SR-71 Blackbird spy plane. 

McGinnis lives in Huntington Beach, 
California, and works long hours as a test 
engineer specializing in satellite data 
communications for a company whose 
name he would rather not drag into his 
private obsession. When he’s not working, 
he goes through thousands of pages of 
government documents, most of them 


provided free by the issuing agencies, oth¬ 
ers picked up at the local library. In years 
of work, he has learned to read between 
the lines, discovering that the “Virginia 
Procurement Office” is really the CIA and 
that the “Maryland Procurement Office” is 
the National Security Agency. He can cite 
chapter and verse of such Pentagon reports 
as “Critical Technologies for the ’90s.” And 
he casts a trained eye on curious proposals 
in the Commerce Business Daily , the stan¬ 
dard reference for federal contracts. He 
even consults with archaeologists for the 
Department of Energy - they were called 
in when a road for a mysterious black 
budget project at the Nevada nuclear 
test site 70 miles northwest of Las Vegas 
impacted a Native American settlement. 

Any delight or pride McGinnis takes in 
the chase is masked by a clipped and effi¬ 
cient tone of voice. Yes, he says, his work 


is “about causing some kind of change,” 
but he is no fervid ideologue. He works 
behind the scenes, feeding information 
to politicians pushing for reform in clas¬ 
sification policies. He speaks of “people 
inside government who are on our side,” 
implying that most are not, but his com¬ 
ments hardly demonize the Pentagon or 
the intelligence agencies. 

When he does take some time off from 
his jobs, he’s likely to be found hiking in 
the desert, enjoying the flowers and the 
birds, though he’ll end up near a place 
like TBW’s classified radar site in the hills 
east of San Clemente, its three white 
radomes glowing in the sunlight behind 
the chain-link fence. 

“I became interested in the subject of 
excessive military secrecy,” McGinnis 
e-mailed me recently, “because it struck 
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For all his Voltairean skepticism toward power and government, 

McGinnis and other black budget watchers may also share Candide's naivete. 


me as wrong that the US military was 
still acting as if the Cold War was happen¬ 
ing. A turning point came with a Septem¬ 
ber 1993 Freedom of Information Act case 
I filed on the classified aircraft code- 
named Senior Citizen (Program Element 
0401316F) and Groom Lake.” 

McGinnis found himself exchanging 
letters with an Air Force colonel named 
Richard Weaver (then Deputy for Security 
and Investigative Programs for the Sec¬ 
retary of the Air Force). Reading the 
censored case files he received from his 
request, McGinnis became convinced that 
the Air Force (and other military services) 
had large numbers of senior officials who 
held arrogant attitudes toward the aver¬ 
age American taxpayer. 

“You can imagine the anger I felt when 
I saw censored internal Air Force memos 
from Colonel Weaver with lines like 'His 


appeal justification is the standard 
(blacked-out censored area) provided by 
almost everyone else who makes similar 
requests for this information. All have been 
turned down.’ And 'Mr. McGinnis’s ratio¬ 
nale that he somehow should be allowed 
to perform those oversight functions of 
Congress, while novel, is not compelling.’” 

This kind of response turned a mild- 
mannered inquirer into a much more fer¬ 
vent muckraker. "I was merely pointing 
out the Air Force’s violations of US classi¬ 
fication policy, contained in Executive 
Order 12356, and how secret spending vio¬ 
lated Article I, Section 9, Clause 7 of the US 
Constitution,” McGinnis argues with typi¬ 
cal mastery of the obscure. He’s referring 
to the requirement that Congress approve 
all federal spending. The black budget, 
McGinnis argues, violates that provision 
by hiding the purpose of expenditures. 


McGinnis is not alone in his dogged 
pursuit of military secrets. He took inspi¬ 
ration from Blank Check: The Pentagon’s 
Black Budget , a 1990 book by reporter 
Tim Weiner. Now at The New York Times , 
Weiner covered the CIA’s Aldrich Ames 
scandal and won a Pulitzer Prize in 
1988 for his expose of black budget pro¬ 
grams for The Philadelphia Inquirer. 

In Blank Check , Weiner argued that the 
black budget represented an entire cul¬ 
ture of deception - “the realm of nukes 
and spooks,” he called it. 

Take a program such as element num¬ 
ber 207248F. The program behind the 
number was called STUDS, for “special 
tactical unit detachments.” It is hard to 
believe that any overtones of this acronym 
are other than intentional. 

In one year this program went from 
$885,000 to $20 million. Budget readers 
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A urinal-tube heater designed for high-altitude spy-plane pilots was classified 
so Russian pilots could not use American know-how to avoid frostbitten members. 


know from the program number that 
STUDS is operational - not just a research 
project but a working unit, that it is tacti¬ 
cal (rather than strategic), and that it is 
Air Force. More specifically, it is people 
flying captured or purchased foreign 
planes in the desert north of Las Vegas. 
The testing program is no secret - an Air 
Force general died several years ago flying 
a Russian fighter. But many of the aircraft 
have probably come into the country 
surreptitiously since the collapse of the 
Soviet Union and may include prototypes 
purchased from renegade generals or 
engineers. For fiscal 1995, the program 
number persists, sans its inflammatory 
acronym, but its budget has risen - to 
$118 million, according to McGinnis. 

Looking at other program numbers 
in a similar fashion, McGinnis took the 
work of Weiner and other reporters much 


further. He began assembling his own 
rendition of the black budget using Con¬ 
gressional and Department of Defense 
documents and made it available by ftp 
and on mailing lists through commercial 
online services. The Internet, thanks to 
McGinnis and others, has emerged as a 
new tool for black budget watchers trying 
to change policy in the secret world. 
McGinnis is amused by the irony that the 
Internet, based on the original Arpanet 
created with Pentagon R&D money, pro¬ 
vides a medium for revealing the secrets 
of the Department of Defense. 

McGinnis spends much of his time ana¬ 
lyzing such government documents as the 
House and Senate versions of the “Nation¬ 
al Defense Authorization Acts,” scrutiniz¬ 
ing both the reports and the supporting 
testimony to Congress. He consults the 
Pentagon’s own guide to reading the bud¬ 


get, Department of Defense Handbook 
DoD 7045.7-H. He spends hours poring 
over publications with names like “FYDP 
Program Structure,” “Supporting Data 
for Fiscal Year 1994 - Budget Estimate 
Submission - Descriptive Summaries - 
Research, Development, Test and Evalua¬ 
tion,” and “Critical Technologies Plan 
for the Committees on Armed Services - 
United States Congress.” 

These are not exactly light reading: the 
plots are slow and hard to decipher. From 
his own reading of these texts, McGinnis 
believes there are misleading or meaning¬ 
less nomenclatures, blank cost figures, 
and even phony line items in any code 
names that include the characters r 1 and 
p 1. And sometimes, he says, black proj¬ 
ects are twinned, like binary stars, with 
“white,” or open, projects. The Orient 
Express superplane program, announced 
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After Aldrich Ames, even an ordinary citizen may be inspired to believe 
he can do a better job of spying than the professionals. 


publicly with great fanfare by Ronald 
Reagan in 1986, is widely thought to have 
been at least partially a cover for black 
research into a hypersonic reconnaissance 
craft or a pulse-jet engine. 

McGinnis has posted his sketch of the 
black budget, a dinosaur skeleton with 
conjectural plaster bones filling in the 
gaps, on his ftp site (ftp.shellportal.com 
in the/pub/trader directory). He began an 
electronic newsletter, Neon Azimuth - a 
designation mocking the code names the 
Pentagon gives to its secret programs - 
and now has a Web page (http://www 
.portal.com/~trader/home.html). The site 
includes a novel directory of sources of 
satellite imagery, from the USGS EROS 
Data Center to Russian satellite pictures. 

McGinnis also posts the results of his 
various Freedom of Information Act 
inquiries and makes available back issues 


of The Groom Lake Desert Rat newsletter, 
published online by Glenn Campbell, the 
self-appointed watchdog of the secret 
Groom Lake Air Force base in Nevada. 

McGinnis often quotes from Candide 
and claims Voltaire as a hero. But for 
all his Voltairean skepticism toward pow¬ 
er and government, McGinnis and other 
black budget watchers may also share 
Candide’s naivete, which sometimes 
verges on self-righteousness. 

After all, can one reasonably expect 
the Pentagon to be wholly open about 
how much it spends on death rays or 
manta-shaped drones? Can anyone who’s 
spent time watching C-Span fail to share 
the Pentagon’s fear of leaks from the 
fairly piebald cast of Congressional 
characters known as our duly elected 
representatives? 


But the forces that favor classification 
reform are growing, even as the strength 
and prestige of the intelligence community 
declines. Now that we know the CIA gross¬ 
ly overestimated the economic resolve of 
the former Soviet Union and, even worse, 
overestimated the allegiance of the 
agency’s own employees such as Aldrich 
Ames, now that a succession of less and 
less satisfactory actors have played James 
Bond, even an ordinary citizen may be 
inspired to believe he can do a better job 
of spying than the professionals. 

The political legitimacy - or lack thereof 
- of the black budget remains an impor¬ 
tant issue to many who watch it. McGinnis 
has political convictions, to be sure: he 
supplies reform-minded politicians with 
inside information. But the black budget 
is the tip of an iceberg of secret govern¬ 
ment records dating back to before World 








Classification can be viewed as the information equivalent of the national debt. 

Information we put off releasing is like debt we put off paying. 


War II and increasingly exposed as the 
Cold War thaws. The list of odd numbers 
and funny words that constitute the bud¬ 
get stands for something more: a moun¬ 
tain of information that belongs to the 
American taxpayer. Gradually, that infor¬ 
mation is beginning to leak out. 

Now that many KGB files are open, 
the mass of US classified information 
looms as a huge target for open-records 
activists, as well as for the curious. There 
is a sense that strange wonders await dis¬ 
covery, bizarre, yet-undocumented pro¬ 
grams from mind-control experiments 
to the half-revealed effort in the ’70s to 
develop the “autonomous land vehicle,” 
a giant walking tank reminiscent of the 
lumbering war machines in The Empire 
Strikes Back. There are hints of a program 
called Iris, still underway, to create an 
aircraft that changes color, and of Black 


Horse, a next-generation jet. There is 
Brilliant Pebbles, smart munitions in 
which hundreds of tiny dart-like missiles 
are fired at incoming ICBMs as part of 
Star Wars, which, McGinnis argues, 
“never really went away.” 

In Skunk Works: A Personal Memoir 
of My Years at Lockheed, published last 
year by Little, Brown, the late Ben Rich, 
former head of Lockheed’s advanced 
development division, complained of the 
burden of doing black business: finding 
engineers who could pass security checks 
(and waiting six months for these to be 
completed), as well as suffocating and 
compartmentalized design processes, 
uninformed Washington inspectors, and 
many other constraints. He estimated that 
working in the black added about 25 per¬ 
cent to the cost of a weapons system 
(many estimates are higher). He cited 


the absurd case of a urinal-tube heater 
he designed in the late ’50s for spy-plane 
pilots confronting the rigors of peeing at 
high altitude. The device was immediately 
classified, presumably so Russian pilots 
could not use American know-how to 
avoid frostbitten members. 

Rich advocated a two-year “sundown” 
rule that would automatically abolish 
secret classification unless other action 
was taken. But for half a century now, 
classification has continued, propelled by 
its own momentum. 

Classification can be viewed as the 
information equivalent of the national 
debt. Information we put off releasing 
is like debt we put off paying. Like the 
fiscal deficit, it costs a lot to service and 
maintain. Keeping things secret requires 
guards, vaults, background checks. A 
General Accounting Office study placed 
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the cost at $2.2 billion, but the office 
pointedly noted that its calculations had 
been hampered by the refusal of the CIA 
to cooperate. Private industry spends an 
estimated $13 billion more adhering to 
government security standards. 

There is evidence that the secrecy struc¬ 
ture may collapse of its own weight 
before anything is done to fix it. Says Steve 
Aftergood, “The more secrecy you have, 
the thinner your security resources are 
spread, and there is a loss of respect for 
the system. That promotes leaks. It’s hard 
to keep things secret. It’s work. People 
have to sit and read boring hearing 
records and black things out. It’s easy to 
imagine they would miss stuff.” 

Aftergood believes that accidental dis¬ 
closure has been growing. Part of the rea¬ 
son is incompetence, part is semi-official 
policy. He wrote in the Bulletin that “ ‘acci¬ 
dental’ disclosure has the great advantage 
that it does not require anyone to exercise 
leadership or to take responsibility. It has 
now become the preferred policy particu¬ 
larly since classification reform is not 
working. If current trends are taken to 
the limit, everything may eventually be 
classified - but nothing will be secret.” 

Aftergood concludes the leaks are a 
sign of institutional decadence. “The 
government has found it easier to let the 
classification system disintegrate than to 
establish new standards that command 


respect and loyalty,” he writes. 

There are signs of reform. The Clinton 
administration has split the Advanced 
Research Projects Agency, which devel¬ 
oped vital weapons (and the Internet) in 
the past, from the Pentagon and charged 
that its research should now focus on 
dual-use technologies with both civilian 
and military applications. 

And after years of heaving and groaning, 
a new policy seems to be arriving. Late last 
spring, President Clinton issued a long- 


awaited executive order on secrecy reform. 
Effective this last month, the order will 
declassify hundreds of millions of pages of 
Cold War documents. Under the new poli¬ 
cy, most current secret documents will be 
automatically declassified after 25 years, 
and classification from now on will auto¬ 
matically expire after a decade - approxi¬ 
mately the same length of time that has 
passed since government officials began 
drafting the new order. 

There are loopholes, however, that will 
keep many sensitive documents under 
lock and key, including those relating to 
the president and to foreign government 
involvement. And it will be the unenviable 
task of something called the Information 
Security Oversight Office to handle the 
laborious duty of declassification. 

With this order and with John Deutch, 
the newly installed head of the CIA, prom¬ 
ising both a fresh look at classification 
policy and a new spirit of openness, it 
might seem that the work of McGinnis 
and other black budget watchdogs has 
come to an end. But it is far from clear 
that the new openness is real. A Congres¬ 
sional committee on secrecy policy, which 
brings together such unlikely allies as 
New York Democratic Senator Pat Moyni- 
han and North Carolina Republican Jesse 
Helms (both share a concern over excess 
security), has yet to produce specific 
recommendations for bringing the black 
budget out of the shadows. And the panic 


reaction that followed the arrest of 
Aldrich Ames has created a thick and 
swirling atmosphere of fear that dims 
the prospects of secrecy reform. 

But the current administration has 
already declassified a huge number of doc¬ 
uments - from World War II, the ’50s, and 
the ’60s. Many of these represent what the 
black budgets of the past really meant. 
They are the meat on the bones of old 
numbers. And, emerging like flickering 
images from some time machine’s screen, 


they seem almost surreal: they represent 
in effect the government’s first admission 
of things that every history book already 
records. The mass of newly declassified 
paper will supply McGinnis and others 
with all sorts of nuggets of information. 
And their role will increase in importance: 
it has been left to private citizens, not gov¬ 
ernment professionals, to poke through 
the rubble and make sense of it all. 

One thing they have found is details 
of how, in the early ’60s, the Defense 
Advanced Research Projects Agency fund¬ 
ed a program under the name Corona to 
find out if there was indeed a “missile 
gap” with the Soviet Union. Orbiting spy 
satellites snapped high-resolution photos 
(video was not good enough) and then 
ejected the exposed film in reentry pods 
aimed at convenient oceans. There, the 
plan went, C-130 cargo planes trailing 
great drag lines would snare the capsules 
and return them for processing and analy¬ 
sis. It took many tries before the some¬ 
what improbable system worked. 

In the official budget, Corona was 
advertised as a civilian space effort under 
the name Discoverer. In fact, the pictures 
from the secret project proved that the 
threat of Russian bombers and missiles 
was far less than had been feared. Recent¬ 
ly, some 800,000 images from 1960 to 
1972 were made available, with sample 
images online at http://edcwww.cr.usgs 
.gov/dclass/dclass.html. Looking at them 
today is to see laid out, with Kodak clarity, 
just how misguided the defense buildups 
of the ’50s and ’60s were. 

These images mark the arrival of the 
news from past decades, like light from 
distant galaxies. To see spy-satellite photos 
from the once supersecret Corona pro¬ 
gram, snapshots of the Cuban missile cri¬ 
sis, and close-ups of Russian airfields and 
ICBM pads makes clear how widely diver¬ 
gent are the time tracks of the black world 
and the real world. In a sense, the black 
budget is the last legacy of the old Soviet 
threat: a mirror in which a now vanished 
Medusa of nuclear holocaust becomes, 
we hope, forever fossilized. ■ ■ ■ 

Phil Patton (pattonp@pipeline.com) is 
a contributing editor to Esquire. 


Last spring, President Clinton issued a long-awaited 

executive order on secrecy reform. The order 
declassifies millions of pages of Cold War documents. 
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Fore-Play 



Fore Systems is creating radically fast (150 Mbps, A 

heading toward 600 - Ethernet is 10 Mbps) computer"networks. 


By Alan S. Kay 



Eric Cooper, CEO 
of Fore Systems: 
a wirehead's 
company and an 
investor's dream. 
The business is 
now so well 
positioned that 
marketing really 
isn't an issue. 


I n a connected world, you can ride the wave of tech¬ 
nology anywhere - even to Warrendale, Pennsylva¬ 
nia, a sleepy suburb of Pittsburgh. 

The hills north of this steel town are home to Fore 
Systems Inc., one of the country’s top suppliers of ATM 
networking technology, the kind of bandwidth that 
feeds Hollywood’s Silicon Graphics rigs and makes 

telecommunica¬ 
tions companies 
all hot and sweaty. 

When visionar¬ 
ies at AT&T and 
the telcos first 
began to talk 
about Asynchro¬ 
nous Transfer 
Mode, it was as 
a wide-area proto¬ 
col. ATM was to 
be the next step 
after ISDN and 
would provide the 
bandwidth and 
addressability to 
allow far-flung 
enterprises to con¬ 
nect their networks to one another transparently, as 
in real-time messaging from a corporate office desktop 
to the Lisbon branch. But in 1995, ATM is available a 
lot closer to home, and major networking players like 
Cisco and 3Com, sensing the shift in interest from their 
Ethernet cash cow, are looking to get into the market. 
Their toughest competition: a five-year-old start-up 
born in the heart of the Rust Belt. 

Young Fore is a wirehead’s company and an 
investor’s dream. The business is now so well posi¬ 
tioned that marketing really isn’t an issue - Fore can 
afford to just dump its technology on the market and 
let leading-edge users figure out how it can add value 
to their enterprises. Fore was big enough to earn the 
fourth spot in both Business Week's May 22nd Hot 
Growth list and Fortune's April 1995 list of the 100 
fastest-growing companies. 

What Fore has figured out is this: as more and more 
of the world goes digital, local-area networks are get¬ 


ting clogged. The measly 10-Mbps Ethernet just doesn’t 
hack it anymore, especially for publishers, hospitals, 
film studios, and financial houses. So, Fore sells ATM 
connectivity - 150 Mbps and higher point-to-point 
communications - for local-area networks. That’s right, 
150-Mbps LANs. Next year, it’ll be 600 Mbps. 

Hot technology 

It’s no secret that the documents people are moving 
around these days are bigger and more complex. They 
are made of formatted text, rather than ASCII, with lots 
of embedded pictures, diagrams, and linked spread¬ 
sheets. All this drives up bandwidth demands. While 
what the computer magazines trumpet as multimedia 
gets the headlines, most of today’s bandwidth drivers 
are the same old applications being asked to do more. 

Which is where ATM comes in. 

ATM is a cell-switched data transport technology that 
combines high bandwidth (big pipe) with low latency 
(small delays). These twin attributes come thanks to 
ATM’s small, fixed-size cells - 53 bytes each - and its 
reliance on a switched, point-to-point connection. 
Ethernet, by comparison, carries packets that can vary 
in size from 64 to 1,518 bytes and are broadcast across 
the Net, which requires an Ethernet adapter card to 
search constantly for the beginning and end of each 
packet to process the information. 

Because ATM connections are point-to-point, an 
ATM backbone can carry multiple virtual channels, 
each with its own guaranteed bandwidth. And since 
ATM inherently prioritizes data, it can support iso¬ 
chronous data transfer - such as smooth real-time 
video. In short, ATM is fast, connects two parties 
directly, and handles large data flows - a perfect medi¬ 
um for today’s messages. 

As more and more data clog corporate LANs, the 
folks responsible for managing information systems 
(that’s the MIS department to you and me) are faced 
with a dilemma: they’d like to install a brand-spank¬ 
ing-new ATM network, but they can’t afford it. They 
have to modify their existing Ethernet installations 
instead. That’s OK with the folks at Fore, who envision 
heterogeneous networking environments in which 
Ethernet LANs feed ATM switches rather than the 
standard Ethernet routers and servers. 
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The new AT&T Computer 
Telephone 8130 gives you the link 
you want between your phone and 
your computer. A two-line speaker¬ 
phone connects right to your 
PC. It comes with Windows*- 
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matically appears on 
your computer screen 
during your call (and 
with Caller I.D* while the 
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you can place a call with the click of 
a button from a software directory of 
up to 5,000 names and numbers. The 8130 
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Personal Information Managers (PIMs) and contact manage¬ 
ment software applications?* The integration is seamless, 
giving you greater control and faster access to data so your 
communication becomes more productive. 

To see the AT&T Computer Telephone 8130, visit your 
participating AT&T Phone Center or select retailer. Or call 
1 800 233-2650, ext. 300. 


t Windows is a registered trademark of the Microsoft Corporation. 

* You must subscribe to the local telephone company’s caller identification service; 

there are fees for this service and such service is not available in all areas. 

** Supports Microsoft® TAPI specification. 

©AT&T 1995. All rights reserved. 
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“The sooner they put in Ethernet switch¬ 
ing, the sooner they’re a candidate for 
ATM,” says Fore CEO Eric Cooper. Why? 

It’s simple: companies quickly get used to 
material arriving on time. Fore comes in 
when the Ethernet LANs clog - and they 
always do. And just about all Ethernet 
switching products plan ATM links to con¬ 
nect to a backbone. 

“ATM is being driven by application- 
specific needs, which makes it almost sexy 
by definition,” says Mark Juliano, who at 
the time of this interview was Fore’s vice 
president of marketing. “It’s not just anoth¬ 
er pipe, not just more plumbing.” 

And it can help bring formerly impossi¬ 
ble projects in on time and on budget. Bat¬ 
man Forever’s special effects were created 
at Warner Bros, on SGI workstations tied 
together with ATM by Fore. Ditto for the 
special-effects work and post-production 
editing of Virtuosity , the Denzel Washing¬ 
ton cyber thriller released in August. 

Need a supercomputer? Forget Cray; 
think ATM as data bus. Just take all the 
high-end workstations with free cycles, 
cluster them on an ATM network, and 
you’ve created a scalable virtual super¬ 
computer - a device that gives new mean- 

Take all the workstations 
with free cycles, cluster 
them on an ATM network, 
and you've created a scalable 
virtual supercomputer. 

ing to the term massively parallel. 

If money gets your pulse up, consider the 
ATM network Fore installed at Wall Street’s 
Donaldson, Lufkin & Jenrette Securities 
Corp. to support repo trades. Donaldson’s 
Money Desk borrows and lends US govern¬ 
ment securities; in a typical deal, it agrees 
to repurchase securities from the buyer for 
a fixed price at a specified time. Once the 
deal goes down, the payment money must 
be transferred immediately to avoid incur¬ 
ring a stiff penalty for what’s called a day¬ 
light overdraft. 

Donaldson’s repo trading system was 
based on the high-bandwidth FDDI stan- 
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dard, but it just wasn’t fast enough, and the 
system tended to slow under load. “We 
were incurring US$3,000 to $5,000 a day 
in federal daylight overdraft charges with 
the FDDI network,” says Donaldson Vice 
President Scott Knipfing. The ATM system 
that replaced it gives each client a direct 
connection to the ATM switch. Installed 
at a strategic junction, ATM makes money 
for the firm. 

Company first, venture second 

Listening to him talk tech, you could mis¬ 
take Eric Cooper for any Silicon Valley 
entrepreneur. But he’s not, and Fore’s cur¬ 
riculum vitae reflects the difference. While 
so many technology companies in recent 
years have been started with venture capi¬ 
tal, Fore has its roots in academic research 
and Department of Defense contracts. 

Cooper and his three co-founders were 
faculty researchers at Carnegie Mellon 
University in the late ’80s, where their 
specialty was high-speed networking. For 
a Defense Advanced Research Projects 
Agency contract, the four put together an 
expensive, proprietary, scalable fiber-based 
system that used three switching hubs to 
tie together 30 computers at 100 Mbps. 
They were slated next to turn their atten¬ 
tion to supercomputer networking, but 
Cooper and company took a look at the 
work they had just completed and chose 
a different path. 

“Even then, we knew supercomputers 
were dinosaurs. We were ignoring Sun and 


Silicon Graphics networking, which is 
where we thought the action was going to 
be,” Cooper says. “If we did things right - 
fixed the problems of being too expensive 
and too proprietary - we knew we’d be onto 
something. That’s what led to the genesis of 
Fore Systems.” 

Its name drawn from the four founders’ 
first-name initials, the company began to 
take shape in 1990 on a borrowed Sparc 
workstation. It operated out of a rented 


second-floor space above both a candy 
store and a beauty parlor in the Squirrel 
Hill district of Pittsburgh. In the first year, 
the founders (Francois Bitz, Onat 
Menzilcioglu, Robert Sansom, and Eric 
Cooper) gradually moved from the faculty 
at Carnegie Mellon to Fore’s payroll - 
which was almost covered by the revenues 
from a Naval Research Lab contract. 

Cooper has replaced the used furniture 
he had with new, but his office is still mod¬ 
est by CEO standards. He smiles from 
behind a broad desk as he describes Fore’s 
founders as misfits. “In the university, 
you’re not rewarded for going past feasibili¬ 
ty. In fact, you’re barely rewarded for get¬ 
ting there. You’re rewarded for the idea and 
then you move on. We all got a lot of per¬ 
sonal satisfaction out of making the practi¬ 
cal application and doing that last 10 per¬ 
cent to make things useful.” 

Fore’s challenge was clear from the out¬ 
set: make ATM attractive as a LAN technol¬ 
ogy, even without connections to the wide 
area. It succeeded. Thanks to Fore’s tech¬ 
nology, ATM cards can be attached directly 
to desktop computers, providing 150-Mbps 
connectivity at strategic sites within band¬ 
width-hungry institutions. 

Fore’s initial customers were universi¬ 
ties, the government, and labs where com¬ 
puter scientists would try to figure out 
whether ATM worked. Today, the majority 
of its sales are to medium-to-large com¬ 
panies like Avid, which owns, by its own 
estimate, about 55 percent of the post-pro¬ 


duction editing market, or Allegheny Gen¬ 
eral Hospital in Pittsburgh, which uses 
Fore’s products for graphic-intensive med¬ 
ical applications. The only outside capital 
for the first two years was about $100,000, 
which the founders put up themselves. 

“That’s probably the biggest difference 
between us and a typical Silicon Valley 
start-up,” says Cooper. “We didn’t have to 
go to Sand Hill Road [in Menlo Park, Cali¬ 
fornia] on Day One and get venture money. 


By the time we did raise venture capital, 
after two years, we were already profitable 
and shipping product to customers.” The 
venture capital came in December 1992 to 
the tune of $5 million. The company went 
public 17 months later. Fore has been con¬ 
sistently profitable since the end of its first 
year, and for the fiscal year ending March 
31, it reported a net profit of $7.4 million 
on sales of $75.6 million. Measured by the 
value of its stock, Fore is worth in excess 
of $1 billion. 

Business networks 

While most companies start with domestic 
customers, three of Fore’s first ten cus¬ 
tomers were international, and overseas 
orders supply nearly one-half of its busi¬ 
ness. And Fore has developed a striking 
number of partnering arrangements for 
such a young company. 

In late May, the company acquired 
Applied Network Technology Inc., a pri¬ 
vately held Westford, Massachusetts, 
vendor of aggressively priced Ethernet 
switching solutions. The $26 million pur¬ 
chase will help Fore aid its customers in' 
moving easily from Ethernet to ATM. 

Fore is also partnering with General 
Instrument Corp., which has the lion’s 
share of the TV set-top-box market. Fore 
is supplying the software technology for 
those boxes. Once in place, the system 
will bring a wide data pipe into the home, 
to feed both data to computers and video 
to receivers. 

Then there’s Fore’s pricing policy, which 
is targeted at more than just the early 
adopters. “Venture capitalists told us to 
do a skim strategy,” Juliano recalls. “Price 
the stuff high, get the first 1 percent, then 
when they’re saturated, drop the price 
maybe 10 percent.” 

That’s not how Fore does it. “We’ve done 
50 percent price drops a year. We say to 
customers, ‘Better start planning, because 
you’re somewhere on that curve. If it’s com¬ 
ing down 50 percent a year, you’d better 
start planning today.’ It also signaled to 
the competition that this is serious. We’re 
going to drive this thing; if you want to 
compete with us, you’d better be ready to 
drive down costs as aggressively as we are.” 

But if Cooper has one eye on local-area 


"We didn't have to go to Sand Hill Road on Day One and 

get venture money. By the time we did raise venture 
capital, after two years, we were already profitable." 
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architecture, his other is focused farther 
away. In December of ’94, Fore was invited 
to supply the ATM technology for the 
employee test phase of the interactive 
broadband network being set up by Micro¬ 
soft in Redmond, Washington. It’s an inno¬ 
vative approach to building video servers 
with off-the-shelf technology using PCs, 
scalable software, and ATM networking. 

To reach the broader market, a company 
has to play with what is already out there. 
Fore has been involved in producing boxes 
for Ethernet-to-ATM conversion, and FDDI 
to ATM - even cards to convert Unix boxes 
from TCP/IP to ATM. Now there’s a Net¬ 
Ware adapter card and a Windows adapter 
card. By focusing on connectivity with cur¬ 
rent standards, Fore has helped move ATM 
closer to the center of the radar screen far 
faster than seemed likely five years ago. 

The telcos have been plodding along, plan¬ 
ning to offer widespread ATM some day. 

But with Fore pushing the process, ATM 
is already working away within many 
enterprises, and the benefits of improved 
communications are smoothing the path 
toward broader connectivity - a world com¬ 
pletely interconnected by ATM. 

Mill town resurgent 

Amid the rolling hills of Western Pennsyl¬ 
vania, the background noise seems a bit 
lower, making it easier to focus on what’s 
good for the company rather than what 
the start-up down the road is doing. But 
that doesn’t make Pittsburgh a backwater. 


eys bar, that someone else is doing this or 
that. We’re focused on ATM; technologies 
can come and go, hot start-ups can come 
and go, and we may never even hear about 
them. That can be both good and bad, and 
I think for us it’s been mostly good.” 

According to Cooper, Fore is supplying 
leading-edge adopters with a fundamental 
new way of designing computer networks. 
“We are not interested in interim steps or 
older technology or evolutionary technolo¬ 
gy.” The attitude goes with the bandwidth - 
a determination to ride connectivity to a 
faster and more profitable future. It may 
in fact be the most Silicon Valley thing 
about Fore, the kind of conversation you 
could have at Rickeys. That horizon is still 
in the middle distance, though - there’s a 
lot of connectivity highway to be traveled 
to get there. If you ride it out, you might 
become the next AT&T, or at least the next 
Cisco. So, Cooper and Fore are in it for the 
long haul rather than the quick buck. Coop¬ 
er says he has no intention of selling his 
company to the next ATM-hungry behe¬ 
moth that comes along. 

Despite Cooper’s brave words, there’s 
always the possibility of an offer Fore’s 
shareholders couldn’t refuse. “Cisco, Bay 
Networks, Cabletron, and 3Com are the 
LAN giants, and they’re all in major acqui¬ 
sition mode,” he says. “And they have to do 
ATM because we all know the LAN will 
migrate to ATM - the question is when. 
They’re all buying for this market; other 
than Cabletron, which is our partner, they 


By focusing on connectivity with current standards. 
Fore has helped move ATM closer to the center of the 

radar screen far faster than seemed likely five years ago. 


Carnegie Mellon has long been a major 
center for computing research. And, says 
Cooper, when you look at the logical map 
of the US in terms of concentration of net¬ 
working expertise and degree of sophistica¬ 
tion, Pittsburgh is right up there along with 
the San Francisco Bay area and Boston. 

“It’s hard to describe, but there’s a sense 
that there are fewer distractions here,” says 
Cooper. “We’re not so caught up in the buzz 
of Silicon Valley, of what you hear at Rick- 


all see us as one of their main competitors. 
All these companies effectively have to buy 
their way in, but they’re a formidable force 
so we take them very, very seriously.” 

Memo to Fore shareholders as the ATM 
revolution sweeps the land: Hang on. It’s 
going to be a wild ride. ■ ■ ■ 

Alan S. Kay covers business technology from 
Washington, DC, and San Francisco. He can 
be reached at akay@bix.com. 
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A talk with the most remarkable researcher in artificial intelligence today, 
Douglas Hofstadter, the author of Godel, Escher, Bach. 


By Kevin Kelly 



I n 1979', Douglas Hofstadter burst into public con¬ 
sciousness with a book so out of the ordinary it won 
a Pulitzer Prize for its young first-time author. Titled 
Godel, Escher, Bach: An Eternal Golden Braid, it was 
a rambling 777-page magnum opus crowded with 
dense diagrams about feedback loops, witty parables 
about knowledge, and intellectual puns that had 

mathematicians 


While many 
treated Douglas 
Hofstadter's 1979 
tome as "some 
sort of interdisci- 
plinary romp," he 
insists his book 
was in fact a deep 
and far-reaching 
investigation of 
consciousness. 


fields of cybernet¬ 
ics, artificial 
intelligence, and 
computer science 
- although how 
many read it, or 
understood more than a third of it is unclear. But 
nearly every other author writing since in the same 
area has referred at least once to the legendary Godel, 
Escher, Bach. 

As abruptly as Hofstadter burst on the scene, he dis¬ 
appeared. He began the book while a graduate stu¬ 
dent, and after its wild and unexpected success he 
went back to the lab and spent decades attempting to 
make his ideas work in real systems. He occasionally 
published his results in very technical journals, but he 
wrote little for the dedicated lay reader. Now, after 15 
years, Hofstadter has published another major book. It 
is a technical tome, yet it still has humor: Fluid Con¬ 
cepts and Creative Analogies: Computer Models of 
the Fundamental Mechanisms of Thought. 

Those readers hoping for the witty high of Godel, 
Escher, Bach will be disappointed: this book is a work¬ 
horse. It attempts to lay out the elemental code of cre¬ 
ativity - how a creative leap, no matter how small, is 


in stitches. And it 
was all electroni¬ 
cally typeset by its 
hackerish author. 
The book became 
a bestseller, and 
in the 1980s, it 
could be found on 
the bookshelves of 
anyone who had 
anything to do 
with the new 


made. Hofstadter’s ideas are, as usual, so original 
and so off-kilter that few yet know what to make of 
them. In his quiet way, Hofstadter is the most remark¬ 
able researcher in artificial intelligence today. He was 
interviewed by Wired’s Kevin Kelly. 

Wired: Looking back, what would you say your first 
book, Godel, Escher, Bach, was really about? 
Hofstadter: I can see that many people didn’t under¬ 
stand what the book was trying to do. Many people 
took it to be nothing but a title. They would look at 
the three words - Godel, Escher, Bach - and if they 
knew who these people were, they’d say, Oh, this is 
a book about mathematics, art, and music. 

What Godel, Escher, Bach was really about - and 
I thought I said it over and over again - was the word 
I. Consciousness. It was about how thinking emerges 
from well-hidden mechanisms, way down, that we 
hardly understand. How not just thinking, but our 
sense of self and our awareness of consciousness, sets 
us apart from other complicated things. How under¬ 
standing self-reference could help explain conscious¬ 
ness so that someday we might recognize it inside 
very complicated structures such as computing ma¬ 
chinery. I was trying to understand what makes for 
a self, and what makes for a soul. What makes con¬ 
sciousness come out of mere electrons coursing 
through wires. 

And yet many people treated the book as just some 
sort of big interdisciplinary romp whose point was 
simply to have fun. In fact, the fun was merely icing 
on the cake. Originally, the book was purely about the 
way the proof of Godel’s theorem kept cropping up in 
the middle of a fortress - Principia Mathematica by 
Bertrand Russell and Alfred North Whitehead - that 
was designed to keep it out. I thought, Here’s a struc¬ 
ture that attempts to keep out self-knowledge, but 
when things get sufficiently complex and sufficiently 
tangled, all of a sudden - whammo! - it’s got self¬ 
representation in it. That to me was the trick that 
underlies consciousness. 

So, at first, there were no dialogs, no jokes, no 
wordplay, and no references to Escher or Bach. But 
as I typed the manuscript up in ’74,1 decided it was 
written in an immature style. I decided to insert the 
dialogs and the Escher so that the playfulness became 
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a kind of a secondary - but extremely 
important - part of the book. 

Many people focused on those things 
and treated the book as a big game-play¬ 
ing thing. I had been aiming to have the 
book reach philosophers, people who 
thought about the mind and conscious¬ 
ness, and a small number actually saw 
what I was getting at, but most people 
just saw the glitter. At the time, I felt I’d 
lost a great deal by writing a book like 
that so early in my career, because I was 
no longer taken seriously by anybody. 
Really? 

Of course, I’m exaggerating when I say 
“by anybody,” because many of the people 
I admired most in cognitive science and 
philosophy did take me seriously. But the 
majority of people characterized the book 
as a work of popularization or as a long- 
winded but amusing presentation of 
Godel’s theorem that threw in a bunch of 
crazy things like molecular biology, Zen, 
paintings, and puns. 

On the other hand, I suppose if the 
philosophers had all written, “This is the 
tome of the ages about consciousness,” but 
said nothing about the wordplay, I still 
would have felt hurt and sad. In either 
scenario I’d feel a little slighted. [Laughs.] 

What the book did do was excite a lot of 
young people. Hundreds of people have 
written to me saying it launched them on 
a path of studying computer science or 


cognitive science or philosophy. And that’s 
always nice. But often it’s treated as fluff. 

Is that why your new book. Fluid Concepts 
and Creative Analogies, has a more work¬ 
aday, serious, this-is-real-science feel? 

I guess I came to the point at which, after 
many years of research in this field, I felt 
I had to have a book that addressed all 
these themes in a way that was as direct 
and forthright as possible. So, in a sense, 
you could say I was trying to counter what 
I had done earlier. But it’s more than that. 
I didn’t put in a ton of glitter; neverthe¬ 


less, the book is still fairly playful. 

True: if you were trying to be staid, you 
weren't completely successful! A lot of 
your wit still seeps through in the new 
book. I was happy to see that, because it 
seems to me that part of what you're try¬ 
ing to say is that wit and humor are 
essential to intelligence. 

I surely can’t imagine an intelligence that 
wasn’t capable of finding humor. I once 
held a humor workshop with a group 
of people I’d known for a long time. I 
thought these people would understand 
what I meant when I said “humor.” But a 
lot of participants kept bringing up things 
like ethnic jokes, people falling on 
bananas, and violence; somebody gets 
water sprayed in the face, and people 
laugh. But that wasn’t what I meant. 

What I meant by humor is what I now 
call “slippage humor.” I know it sounds 
like somebody slipping on a banana peel, 
but it isn’t. It means the slippage of con¬ 
cepts. It means intellectual humor - 
humor based on the play of ideas. Maybe 
it’s what one could call wit - clever 
remarks. That’s the kind of humor I’m 
most interested in. 

In your books, you regularly mention 
shifts, fluidity, slippage, and jumps. 
There is this constant activity as things 
seem to leap out of one place and into 
another. The one thing that seems to 
connect your books is the shifts that 


move from one place to another without 
an immediate, evident transition. 

That’s deeply related to my view of what 
thinking is all about. It’s the ability to look 
at complex situations and strip away 
things that don’t count. Let me give an 
example: A few people in artificial intelli¬ 
gence have talked about how we can look 
at a very complex series of events and 
then sum it up by retrieving from our 
minds a proverb - something like, “The 
pot is calling the kettle black.” The ability 
to do that - to filter out, get to the core - 


can seem like a large, almost arbitrary 
leap from one place to another. But strip¬ 
ping away the irrelevancies gives you a 
little conceptual nugget; then you just 
step to the next one, which is closely relat¬ 
ed. It turns out that the next nugget you’ve 
stepped to takes you to some other domain 
- after you put back all the irrelevancies. 
So, to reproduce that leaping process on 
a machine would present us with some¬ 
thing very powerful. 

But the crux of the process is the act of 
stripping away the irrelevancies. To get a 
computer to imitate this, most of my col¬ 
leagues simply spoon-feed the computer 
the gist of two different situations. The 
gists have already been extracted, though, 
so it’s really kind of a pointless exercise 
at that point. 

Do you equate thinking with creativity? 
Are they the same in your book? 

My work has often been a search for what 
makes special minds, not just ordinary 
minds. I’m much more curious about 
what makes for a great mathematical dis¬ 
covery, a great discovery in physics, or a 
great pun. I’m much more curious about 
that than I am about ordinary dinner- 
table conversation. 

Nonetheless, I feel they’re closely relat¬ 
ed. It’s almost as if by having language we 
jump to a metalevel of knowledge that’s 
intimately mixed in with the perceptual 
knowledge of the world around us. Once 
you have language, concepts are sort of 
self-referential. That’s what fascinates me. 
In your new book, you mention that you 
reject metaphors that understand intel¬ 
ligence as a search through a space. It's 
an interesting idea, because in some 
sense, this notion of the search space 
is the only decent idea that Al has come 
up with so far. It's a wonderful metaphor 
for understanding. 

I don’t think the word search is dead 
wrong. It’s more the connotations that 
have come to surround it. Tons of people 
have spent their lives talking about very 
formal and mathematical ways of search¬ 
ing a space that’s already well defined. All 
you need to do, they say, is hunt around 
in it using very efficient, mathematically 
optimized techniques. To me that has 
seemed so completely off the track that 


I want any computer program that my students 
and I work on to delight me with its cleverness. 

I want it to outclever its programmers. 
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I now hesitate to even use the word 
search. There’s no such thing as creation, 
there’s no such thing as invention, there’s 
only discovery. That’s my personal feeling. 
So, where are you headed? Are you trying 
mostly to understand human creativity? 
Or are you trying to replicate it? 

Well, you catch me in a tricky dilemma 
here. I want any computer program that 
my students and I work on to delight me 
with its cleverness. I want it to outclever 
its programmers. But at the same time, if 
after 10 or 20 years of work my program 
composed a great novel, made a series of 
great mathematical discoveries, or wrote 
lots of great one-liners, I would be terribly 
distressed. I feel the human spirit is in¬ 
finitely more complex than anything that 
we’re going to be able to create in the 
short run. And if we somehow did create 
it in the short run, it would mean that we 
aren’t so complex after all, and that we’ve 
all been tricking ourselves. 

Take music. Some of my favorite com¬ 
posers are Chopin, Bach, and Faure. 

There is something so deep about them. 

Or take Billie Holiday, singing with some 
of her accompanists in the 1930s - playing 
and improvising. Now, if all that incredi¬ 
ble poignancy turns out to be something 
that can be mass marketed on a chip, it 
will destroy my image of something very 
deep and sacred to the human spirit. I’ll 
just have to eat my words and say, “Well, 


about, and what humor is. 

But what if it took several centuries of 
hard work to make a device that could 
spit these things out? And what if it 
wasn't a chip, but something about the 
size of a refrigerator? Would that make 
you feel better? 

Only if the refrigerator had emotions as 
complex as ours. Let me read you a bit 
from Godel, Escher, Bach: “A ‘program’ 
which could produce brilliant music 
would have to wander around the world 
on its own, fighting its way through the 
maze of life and feeling every moment of 
it. It would have to understand the joy and 
loneliness of a chilly night wind, the long¬ 
ing for a cherished hand, the inaccessi¬ 
bility of a distant town, the heartbreak 
and regeneration after a human death. 

It would have to have known resignation 
and world-weariness, grief and despair.” 
The refrigerator couldn’t be stationary. 

It would have to acquire its abilities by 
struggling in the world. By failing, suc¬ 
ceeding, and socializing. 

Do you think your own research into this 
realm of creativity has helped you be¬ 
come more creative? 

No. I think it’s channeled my creativity in 
certain directions. Take Fats Waller - a 
great jazz musician. He just immersed 
himself in jazz. And he became more and 
more creative as he immersed himself 
more deeply. A deep immersion in any¬ 


A program that could produce brilliant music 

would wander the world, fighting its way through 
the maze of life and feeling every moment of it. 


I guess all that complexity was just anoth¬ 
er kind of circuitry we can manufacture.” 
You want to write some new Bach music? 
Just type in b-a-c-h, hit carriage return, 
and, five minutes later, you’ll have a 
whole new Mass. 

If that were the case, I would be devas¬ 
tated. If such minds of infinite subtlety 
and complexity and emotional depth 
could be trivialized by a small chip, it 
would destroy my sense of what humanity 
is about - what humans are about, what 
love is about, what caring about people is 


thing makes you more creative, if you’re 
creative to begin with. Constantly honing 
your faculties enhances you. 

But I’m a bit wary of the idea that by 
thinking about creativity I can tweak the 
mechanisms that are responsible for my 
creativity. Some people say that by study¬ 
ing parallel processing, parallel hardware, 
parallel this and that, we develop a whole 
new paradigm for thought that will make 
us think differently. That’s a really weird 
claim. It seems no more likely to me than 
that it will alter the mechanisms of our 


digestive tract. We can’t modify those 
things! There’s a fine line between what 
it means to have your thoughts shaped 
and having your thought processes shaped. 

You often talk about the essences of 
things, as in your attempt to create a 
program that can extract the stylistic 
essence of the letter a from many kinds 
of alphabets. You talk about reducing 
complex things to their cores. Are you a 
Platonist? Do you believe all things have 
essences and cores? 

Things are context-dependent. But if intel¬ 
ligence arose on another star system and 
somehow became aware of a situation that 
I too was aware of - and thought I really 
deeply understood - my hunch is the alien 
intelligence would understand the same 
thing I did. That’s why we believe that 
prime numbers are going to be found by 
other civilizations. 

I believe in the idea that intelligent 
creatures, wherever they are, when faced 
with complex situations, will see similar 
things in them - if they’re really intelli¬ 
gent. Life is such that we have a certain 
way of filtering situations and finding 
what’s at their core. Good intelligences, 
the kind that really survive well, will 
probably all be very similar to one anoth¬ 
er in their ability to do this. 

Your new book is all about analogies and 
trying to understand how our minds 
understand statements like "Amsterdam 
is the San Francisco of Europe." If we 
make an analogy and say Richard Feyn¬ 
man was the coyote trickster of physics, 
then who is Douglas Hofstadter? Who are 
you? What's your role? 

Hmmm. I guess I’m the type for whom 
analogy is the driving force behind the 
way I think. And I’ve managed to convince 
myself that analogy is really at the core 
of thinking - not just for myself, but for 
other people, too. I’m trying to put forth a 
vision of thought that involves - if you 
don’t want to say “analogy-making” you 
can say “stripping away irrelevancies to 
get at the gist of things.” I feel I’ve discov¬ 
ered something essential about what 
thinking is, and I’m on a crusade to make 
it clear to everybody. ■ ■ ■ 

Kevin Kelly is executive editor at Wired. 
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Beam Me Up an Einstein, Scotty 
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Ever wonder about the physics of Star Trek's transporter? 
Atoms or bits, indeed. 
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By Lawrence M. Krauss 

“Reg, transporting really is the safest way to travel .” 
- Geordi LaForge to Lieutenant Reginald Barclay, 
in “Realm of Fear” 



L ately, I keep hearing the same question: “Atoms or 
bits - where does the future lie?” Thirty years ago, 
Gene Roddenberry, the creator of Star Trek , dealt with 

this same specu¬ 
lation, driven by 
another impera¬ 
tive. He had a 


What is the best 
way to send Kirk 
and Spockfor a 
ride? Is it to zap 
their atoms, or 
zip their bits? 
Even Scotty 
doesn't know. 


its footing if it 
ever tried to land. More important perhaps, the mea¬ 
ger budget for a weekly television show precluded 
landing a huge starship every week. 

How then to solve this problem? Simple: make sure 
the ship would never need to land. Find some other 
way to get the crew members from the ship to a plan¬ 
et’s surface. No sooner could you say “Beam me up” 
than the transporter was born. 

Perhaps no other piece of technology, save for the 
warp drive, so colors every mission of every starship 
of the Federation. And even those who have never 


beautiful design 
for a starship, 
with one small 
problem: like a 
penguin in the 
water, the Enter¬ 
prise could glide 
smoothly through 
the depths of 
space, but like 
a penguin on 
the ground, it 
clearly would 
have trouble with 


watched a Star Trek episode recognize the magic 
phrase. It has permeated our popular culture. I 
recently heard about a young man who, while inebri¬ 
ated, drove through a red light and ran into a police 
cruiser that happened to be lawfully proceeding 
through the intersection. At his hearing, he was asked 
if he had anything to say. In well-founded despera¬ 
tion, he replied, “Yes, your honor,” stood up, took 


out his wallet, flipped it open, and muttered into it, 
“Beam me up, Scotty!” 

The story is probably apocryphal, but it is testi¬ 
mony to the impact that this hypothetical technology 
has had on our culture - an impact all the more 
remarkable given that probably no single piece of 
science fiction technology aboard the Enterprise is 
so utterly implausible. More problems of practicality 
and principle would have to be overcome to create 
such a device than you might imagine. The challenges 
involve the whole spectrum of physics and mathe¬ 
matics, including information theory, quantum 
mechanics, Einstein’s relation between mass and 
energy, elementary particle physics, and more. 

Which brings me to the atoms versus bits debate. 

The key question the transporter forces us to address 
is the following: Faced with the task of moving from 
the ship to a planet’s surface roughly 10 28 (1 followed 
by 28 zeroes) atoms of matter combined in a com¬ 
plex pattern to make up an individual human being, 
what is the fastest and most efficient way to do it? 

A potentially revolutionary concept, at least so 
claimed by various digital-media gurus, is that the 
atoms themselves are often secondary. What matters 
more are the bits. 

So, what about people? If you are going to move 
people around, do you have to move their atoms or 
just their information? At first you might think that 
moving the information is a lot easier; for one thing, 
information can travel at the speed of light. However, 
in the case of people, you have two problems you 
don’t have with, say, books: first, you have to extract 
the information, which is not so easy, and then you 
have to recombine it with matter. After all, people, 
unlike books, require the atoms. 

The Star Trek writers seem never to have got it 
exactly clear what they want the transporter to do. 
Does the transporter send the atoms and the bits, 


Excerpted from The Physics of Star Trek, by 
Lawrence M. Krauss, to be published this month. 
Copyright © 1995 by Basic Books. Reprinted with 
the permission of Basic Books, a division of Harper- 
Collins Publishers Inc. 
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Cyberjack s revolutionaiy icon-based Guidebook makes 
touring the Net easy. All the tools you need are built in. 


FTP, Gopher, IRC, Archie and Telnet 
tools available in a singularly sane inter¬ 
face to the multiple personalities of the Net. 
So its simple to find stuff — stock quotes, 
concert listings, NASA news, and more. 
Then connect to Delrmas Web server 
and instantly update your Guidebook. 

Locate live chat lines, access news 
groups and use Internet e-mail thanks to 
Cyberjack s integration with Windows 95. 
New to the Net? Cyberjack sets up your own Internet 
account in minutes. Cyberjack comes with award¬ 
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complete, affordable, integrated communications solution 
for Windows 95. Some day, Internet software k 
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or just the bits? You might wonder why 
I make this point, since Next Generation 
Technical Manual , by Rick Sternbach, 
Michael Okuda, and Gene Roddenberry, 
describes the process in detail: First the 
transporter locks on target. Then it scans 
the image to be transported, “dematerial- 
izes” it, holds it in a “pattern buffer” for 
a while, and then transmits the “matter 
stream,” in an “annular confinement 
beam,” to its destination. The transporter 
thus apparently sends out the matter 
along with the information. 

The only problem with this picture is 
that it is inconsistent with what the trans¬ 
porter sometimes does. On at least two 
well-known occasions, the transporter has 
started with one person and beamed up 
two. In the famous classic episode “The 
Enemy Within,” a transporter malfunction 
splits Kirk into two different versions 
of himself, one good and one evil. In a 
more interesting, and permanent, twist, 
in the Next Generation episode “Second 
Chances,” we find out that Lieutenant Rik- 
er was earlier split into two copies during 
transportation from the planet Nervala IV 
to the Potemkin. One version returned 
safely to the Potemkin and one was reflect¬ 
ed back to the planet, where he lived 
alone for eight years. 

If the transporter carries both the mat¬ 
ter stream and the information signal, this 
splitting phenomenon is impossible. The 


Generation episode “Lonely among Us,” 
Picard chooses at one point to beam out 
as pure energy, free from the constraints 
of matter. After this proves a dismal and 
dangerous experience, he manages to be 
retrieved, and his corporeal form is 
restored from the pattern buffer. But if 
the matter stream had been sent out into 
space, there would have been nothing to 
restore at the end. 

So, the Star Trek manual notwithstand¬ 
ing, I want to take an agnostic viewpoint 
here and instead explore the myriad 
problems and challenges associated with 
each possibility: transporting the atoms 
or the bits. 

When a body has no body 

Perhaps the most fascinating question 
about beaming - one that is usually not 
even addressed - is, What comprises a 
human being? Are we merely the sum of 
all our atoms? More precisely, if I were to 
re-create each atom in your body, in pre¬ 
cisely the same chemical state of excita¬ 
tion as your atoms are in at this moment, 
would I produce a functionally identical 
person who has exactly all your memo¬ 
ries, hopes, dreams, spirit? There is every 
reason to expect that this would be the 
case, but it is worth noting that it flies in 
the face of a great deal of spiritual belief 
about the existence of a “soul” that is 
somehow distinct from one’s body. What 


The transporter would be a wonderful experiment in 

spirituality - dramatic evidence that a human 
being is no more than the sum of his or her parts. 


number of atoms you end up with has to 
be the same as the number you began 
with. There is no possible way to replicate 
people in this manner. On the other hand, 
if only the information were beamed up, 
one could imagine combining it with 
atoms that might be stored aboard a star- 
ship and making as many copies as you 
wanted of an individual. 

A similar problem concerning the mat¬ 
ter stream faces us when we consider the 
fate of objects beamed out into space as 
“pure energy.” For example, in the Next 


happens when you die, after all? Don’t 
many religions hold that the “soul” can 
exist after death? What then happens 
to the soul during the transport process? 
In this sense, the transporter would be 
a wonderful experiment in spirituality. 

If a person were beamed aboard the 
Enterprise and remained intact and 
observably unchanged, it would provide 
dramatic evidence that a human being is 
no more than the sum of his or her parts, 
and the demonstration would directly 
confront a wealth of spiritual beliefs. 
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For obvious reasons, this issue is stu¬ 
diously avoided in Star Trek. However, in 
spite of the purely physical nature of the 
dematerialization and transport process, 
the notion that some nebulous “life force” 
exists beyond the confines of the body is a 
constant theme in the series. The entire 
premise of the second and third Star Trek 
movies, The Wrath of Khan and The 
Search for Spock , is that Spock, at least, 
has a “katra” - a living spirit - which 
can exist apart from the body. More 
recently, in the Voyager series episode 
“Cathexis,” the “neural energy” - akin to 
a life force - of Chakotay is removed and 
wanders around the ship from person to 
person in an effort to get back “home.” 

I don’t think you can have it both ways. 
Either the “soul,” the “katra,” the “life 
force,” or whatever you want to call it is 
part of the body and we are no more than 
our material being, or it isn’t. In an effort 
not to offend religious sensibilities, even 
a Vulcan’s, I will remain neutral in this 
debate. Nevertheless, I thought it worth 
pointing out before we forge ahead that 
even the basic premise of the transporter 
- that the atoms and the bits are all there 
is - should not be taken lightly. 

The problem with bits 

Many of the problems I will soon discuss 
could be avoided if one were to give up 
the requirement of transporting the atoms 
along with the information. After all, 
anyone with access to the Internet knows 
how easy it is to transport a data stream 
containing, say, the detailed plans for a 
new car, along with photographs. Moving 
the actual car around, however, is no¬ 
where near as easy. Nevertheless, two 
rather formidable problems arise even 
in transporting the bits. The first is a 
familiar quandary, faced, for example, 
by the last people to see Jimmy Hoffa 
alive: how are we to dispose of the body? 
If just the information is to be transport¬ 
ed, then the atoms at the point of origin 
must be dispensed with and a new set 
collected at the reception point. This 
problem is quite severe. If you want to 
zap 10 28 atoms, you have quite a challenge 
on your hands. Say, for example, that you 
simply want to turn all this material into 
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pure energy. How much energy would 
result? Well, Einstein’s formula E = me 2 
tells us. If one suddenly transformed 50 
kilograms (a light adult) of material into 
energy, one would release the energy 
equivalent of somewhere in excess of a 
thousand 1-megaton hydrogen bombs. It 
is hard to imagine how to do this in an 
environmentally friendly fashion. 

There is, of course, another problem 
with this procedure. If it is possible, 
then replicating people would be trivial. 
Indeed, it would be much easier than 
transporting them, since the destruction 
of the original subject would then not 
be necessary. Replication of inanimate 
objects in this manner is something one 
can live with, and indeed the crew mem¬ 
bers aboard starships do seem to live with 
this. However, replicating living human 
beings would certainly be cause for trou¬ 
ble (a la Riker in “Second Chances”). 
Indeed, if recombinant DNA research 
today has raised a host of ethical issues, 
the mind boggles at those that would be 
raised if complete individuals, including 
memory and personality, could be repli¬ 
cated at will. People would be like com¬ 
puter programs, or drafts of a book kept 
on disk. If one of them gets damaged or 
has a bug, you could simply call up a 
backup version. 

OK, keep the atoms 

The preceding arguments suggest that 
on both practical and ethical grounds it 
might be better to imagine a transporter 
that carries a matter stream along with 
the signal, just as we are told the Star 
Trek transporters do. The problem then 
becomes, How do you move the atoms? 
The challenge turns out to be energetics, 
although in a somewhat more subtle way. 

What would be required to “demateri- 
alize” something in the transporter? To 
answer this, we have to consider a little 
more carefully a simpler question: What 
is matter? All normal matter is made up 
of atoms, which are in turn made up of 
very dense central nuclei surrounded by 
a cloud of electrons. As you may recall 
from high school chemistry or physics, 
most of the volume of an atom is empty 
space. The region occupied by the outer 
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electrons is about 10,000 times larger 
than the region occupied by the nucleus. 

Why, if atoms are mostly empty space, 
doesn’t matter pass through other matter? 
The answer to this is that what makes a 
wall solid is not the existence of the parti¬ 
cles but of the electric fields between the 
particles. My hand is stopped from going 
through my desk when I slam it down 
primarily because of the electric repulsion 
felt by the electrons in the atoms in my 
hand due to the presence of the electrons 
in the atoms of the desk and not because 
of the lack of available space for the elec¬ 
trons to move through. 

These electric fields not only make 
matter corporeal, in the sense of stop¬ 
ping objects from passing through one 
another, but they also hold the matter 
together. To alter this normal situation, 
one must therefore overcome the electric 
forces between atoms. Overcoming these 
forces will require work, which takes 
energy. Indeed, this is how all chemical 
reactions work. The configuration of 
individual sets of atoms and their bind¬ 
ing to one another are altered through 
the exchange of energy. For example, 
if one injects some energy into a mixture 
of ammonium nitrate and fuel oil, the 
molecules of the two materials can re¬ 
arrange, and in the process the “binding 
energy” holding the original materials 
can be released. This release, if fast 


Finally, the binding energy that holds 
together the elementary particles, called 
quarks, which make up the protons and 
neutrons themselves is yet larger than 
that holding together the protons and neu¬ 
trons in nuclei. In fact, it is currently 
believed - based on all calculations we 
can perform with the theory describing 
the interactions of quarks - that it would 
take an infinite amount of energy to com¬ 
pletely separate the quarks making up 
each proton or neutron. 

Based on this argument, you might 
expect that breaking matter completely 
apart into quarks, its fundamental con¬ 
stituents, would be impossible - and it is, 
at least at room temperature. However, 
the same theory that describes the inter¬ 
actions of quarks inside protons and neu¬ 
trons tells us that if we were to heat up 
the nuclei to about 1,000 billion degrees 
(about a million times hotter than the 
temperature at the core of the Sun), then 
not only would the quarks inside lose 
their binding energies but at around this 
temperature matter will suddenly lose 
almost all of its mass. Matter will turn 
into radiation - or, in the language of our 
transporter, matter will dematerialize. 

So, all you have to do to overcome 
the binding energy of matter at its most 
fundamental level (indeed, at the level 
referred to in the Star Trek technical 
manual) is to heat it up to 1,000 billion 


To overcome the binding energy of matter, 

you have to heat it to 1,000 billion degrees - the energy 
equivalent of a hundred 1-megaton hydrogen bombs. 


enough, will cause a large explosion. 

The binding energy between atoms is, 
however, minuscule compared with the 
binding energy of the particles - protons 
and neutrons - that make up the incre¬ 
dibly dense nuclei of atoms. The forces 
holding these particles together in a 
nucleus result in binding energies that are 
millions of times stronger than the atomic 
binding energies. Nuclear reactions there¬ 
fore release significantly more energy 
than chemical reactions, which is why 
nuclear weapons are so powerful. 


degrees. In energy units, this implies 
providing about 10 percent of the rest 
mass of protons and neutrons in the 
form of heat. To heat up a sample the 
size of a human being to this level would 
require, therefore, about 10 percent of 
the energy needed to annihilate the 
material - or the energy equivalent of a 
hundred 1-megaton hydrogen bombs. 

One might suggest, given this daunting 
requirement, that the scenario I have just 
described is overkill. Perhaps we don’t 
have to break down matter to the quark 
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level. Perhaps a dematerialization at the 
proton and neutron level, or maybe even 
the atomic level, is sufficient for the pur¬ 
poses of the transporter. Certainly the 
energy requirements in this case would 
be vastly less, even if formidable. Unfortu¬ 
nately, hiding this problem under the rug 
exposes one that is more severe. For once 
you have the matter stream, made now of 
individual protons and neutrons and elec¬ 
trons, or perhaps whole atoms, you have 
to transport it - presumably at a signifi¬ 
cant fraction of the speed of light. 

Now, in order to get particles like pro¬ 
tons and neutrons to move near the speed 
of light, one must give them an energy 
comparable to their rest-mass energy. 

This turns out to be about 10 times larger 
than the amount of energy required to 
heat up and “dissolve” the protons into 
quarks. Nevertheless, even though it takes 
more energy per particle to accelerate the 
protons to near light speed, this is still 
easier to accomplish than to deposit and 
store enough energy inside the protons 
for long enough to heat them up and dis¬ 
solve them into quarks. This is why today 
we can build, albeit at great cost, enor¬ 
mous particle accelerators - like Fermi- 
lab’s Tevatron, in Batavia, Illinois - which 
can accelerate individual protons up to 
more than 99.9 percent of the speed of 
light, but we have not yet managed to 
build an accelerator that can bombard 
protons with enough energy to “melt” 
them into their constituent quarks. In 
fact, it is one of the goals of physicists 
designing the next generation of large 
accelerators - including one device being 
built at Brookhaven National Laboratory, 
on Long Island - to actually achieve this 
“melting” of matter. 

Yet again I am impressed with the apt 
choice of terminology by the Star Trek 
writers. The melting of protons into 
quarks is what we call in physics a phase 
transition. And lo and behold, if one 
scours the Next Generation Technical 
Manual for the name of the transporter 
instruments that dematerialize matter, 
one finds that they are called “phase 
transition coils.” 

So the future designers of transporters 
will have a choice. Either they must find 
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an energy source that will temporarily 
produce a power that exceeds the total 
power consumed on the entire Earth 
today by a factor of about 10,000, in which 
case they could make an atomic “matter 
stream” capable of moving along with 
the information at near the speed of light, 
or they could reduce the total energy 
requirements by a factor of 10 and discov¬ 
er a way to heat up a human being instan¬ 
taneously to roughly a million times the 
temperature at the center of the Sun. 



If this is the information superhighway, 
we'd better get in the fast lane 

As I write this on my Power PC-based 
home computer, I marvel at the speed 
with which this technology has developed 
since I bought my first Macintosh a little 
over a decade ago. In a decade my com¬ 
puter internal-memory capabilities have 
increased by a factor of 1,000! For doing 
detailed numerical calculations, I esti¬ 
mate that my present machine is almost 
a hundred times faster than my first Mac¬ 
intosh. My office workstation is perhaps 
10 times faster still, performing close to 
half a billion instructions per second! 

One might wonder where all this is 
heading, and whether we can extrapolate 
the past rapid growth to the future. The 
point of noting the growth of computer 
capability in the last decade is to consider 
how it compares with what we would 
need to handle the information storage 
and retrieval associated with the trans¬ 
porter. And, of course, it doesn’t come 
anywhere close. 

Let’s make a simple estimate of how 
much information is encoded in a human 
body. Start with our standard estimate of 
10 28 atoms. For each atom, we first must 
encode its location, which requires three 
coordinates (the x, y, and z positions). 
Next, we would have to record the inter¬ 
nal state of each atom, which would 
include things like which energy levels 
are occupied by its electrons, whether it is 
bound to a nearby atom to make up a mol¬ 
ecule, whether the molecule is vibrating 
or rotating, and so forth. Let’s be conserv¬ 
ative and assume that we can encode all 
the relevant information in a kilobyte of 
data. (This is roughly the amount of infor- 
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mation on a double-spaced typewritten 
page.) That means we would need roughly 
10 28 kilobytes to store a human pattern in 
the pattern buffer. I remind you that this 
is a 1 followed by 28 zeros. 

Compare this to, say, the total informa¬ 
tion stored in all the books ever written. 
The largest libraries contain several mil¬ 
lion volumes, so let’s be very generous 
and say that there are a billion different 
books in existence (one written for every 
five people now alive on the planet). Say 
each book contains the equivalent of a 
thousand typewritten pages of informa¬ 
tion (again on the generous side) - or 
about a megabyte. Then all the informa¬ 
tion in all the books ever written would 
require about 10 12 , or about a million mil¬ 
lion, kilobytes of storage. This is about 
16 orders of magnitude - or about one 
ten-millionth of a billionth - smaller than 
the storage capacity needed to record a 
single human pattern! When numbers get 
this large, it is difficult to comprehend the 
enormity of the task. 

Storing this much information is, in an 
understatement physicists love to use, 
nontrivial. At present, the largest com¬ 
mercially available single hard disks store 
about 10 gigabytes, or 10,000 thousand 
megabytes, of information. If each disk 
is about 10 cm thick, and if we stacked 
all the disks currently needed to store a 
human pattern on top of one another, 


they would reach a third of the way to the 
center of the galaxy - about 10,000 light- 
years, or about five years’ travel in the 
Enterprise at warp 9! 

Retrieving this information in real time 
is no less of a challenge. The fastest digital 
information-transfer mechanisms at pre¬ 
sent can move somewhat less than about 
100 megabytes per second. At this rate, it 
would take about 2,000 times the present 
age of the universe (assuming an approxi¬ 
mate age of 10 billion years) to write the 
data describing a human pattern to tape! 


Imagine then the dramatic tension: Kirk 
and McCoy have escaped to the surface of 
the penal colony at Rura Penthe. You don’t 
have even the age of the universe to beam 
them back, but rather just seconds to 
transfer a million billion billion mega¬ 
bytes of information in the time it takes 
the jailor to aim his weapon before firing. 

I think the point is clear. This task 
dwarfs the ongoing Human Genome 
Project, whose purpose is to scan and 
record the complete human genetic code 
contained in microscopic strands of 
human DNA. This is a multibillion-dollar 
endeavor, being carried out over at least a 
decade and requiring dedicated resources 
in many laboratories around the world. 

So you might imagine that I am mention¬ 
ing it simply to add to the transporter- 
implausibility checklist. However, while 
the challenge is daunting, I think this is 
one area that could possibly be up to 
snuff in the 23rd century. My optimism 
stems merely from extrapolating the 
present growth rate of computer tech¬ 
nology. Using my previous yardstick of 
improvement in storage and speed by a 
factor of 100 each decade, and dividing it 
by 10 to be conservative - and given that 
we are about 21 powers of 10 short of the 
mark now - one might expect that 210 
years from now, at the dawn of the 23rd 
century, we will have the computer tech¬ 
nology on hand to meet the information- 


transfer challenge of the transporter. 

I say this, of course, without any idea 
of how. It is clear that in order to be able 
to store in excess of 10 25 kilobytes of infor¬ 
mation in any human-scale device, each 
and every atom of the device will have 
to be exploited as a memory site. The 
emerging notions of biological computers 
- in which molecular dynamics mimics 
digital logical processes and the 10 25 or 
so particles in a macroscopic sample all 
act simultaneously - seem to me to be the 
most promising in this regard. 


I should also issue one warning. I am 
not a computer scientist. My cautious 
optimism may therefore merely be a 
reflection of my ignorance. However, 

I take some comfort in the example of 
the human brain, which is light-years 
ahead of any existing computational sys¬ 
tem in complexity and comprehensive¬ 
ness. If natural selection can develop 
such a fine information storage and 
retrieval device, I believe that there is 
still a long way we can go. 

That quantum stuff 

For some additional cold water of reality, 
two words: quantum mechanics. At the 
microscopic level necessary to scan and 
re-create matter in the transporter, the 
laws of physics are governed by the 
strange and exotic laws of quantum 
mechanics, whereby particles can behave 
like waves and waves can behave like par¬ 
ticles. I am not going to give a course in 
quantum mechanics here. However, the 
bottom line is as follows: On microscopic 
scales, that which is being observed and 
that which is doing the observation cannot 
be separated. To make a measurement is 
to alter a system, usually forever. This 
simple law can be parameterized in many 
different ways, but is probably most 
famous in the form of the Heisenberg 
uncertainty principle. This fundamental 
law - which appears to do away with the 
classical notion of determinism in physics, 
although in fact at a fundamental level it 
doesn’t - divides the physical world into 
two sets of observable quantities: the yin 
and the yang, if you like. It tells us that 
no matter what technology is invented in 
the future, it is impossible to measure 
certain combinations of observables 
with arbitrarily high accuracy. On micro¬ 
scopic scales, one might measure the 
position of a particle arbitrarily well. 
However, Heisenberg tells us that we 
then cannot know its velocity (and hence 
precisely where it will be in the next 
instant) very well at all. Or, we might 
ascertain the energy state of an atom with 
arbitrary precision. Yet in this case we 
cannot determine exactly how long it will 
remain in this state. The list goes on. 

These relations are at the heart of quan- 


You have just seconds to transfer 

a million billion billion megabytes of information 
before the jailor fires his weapon. 


WIRED NOVEMBER 1995 


□ 2B 







Thanks to Sprint Business, 
Rail Europe increased its speed 
to 2S6 kilobits per second. 


Real Problem. Rail Europe, the exclusive sales 
agent for most European railways, needed a way to offer their 
huge database of schedule and fare information to travel 
agents all over the world. 

Real Solution. Sprint Business put them on track with SprintNet,® 
the world’s largest public data network, with access from 45 countries. 
What’s more, with X .25 packet switching and highly reliable access 
at up to 256kbps, Rail Europe has quickly become the only stop for 
thousands of travel agents in the U.S., and as far away as Japan and Australia. 
All they need is a PC and the price of a local call to book virtually 
any train in Europe and the former Soviet Union. 24 hours a day. 

Sprint Business technology helped Rail Europe. 

Let us help your business do more business. 



Sprint. 

Business 


1 - 800 - 669-4700 


©1995 Sprint Communications Company L.P. 







ELECTRO SPHERE 


turn mechanics, and they will never go 
away. As long as we work on scales where 
the laws of quantum mechanics apply - 
which, as far as all evidence indicates, is 
at least larger than the scale at which 
quantum gravitational effects become 
significant, or at about 10 33 cm - we are 
stuck with them. 

There is a slightly flawed yet very satis¬ 
fying physical argument that gives some 
heuristic understanding of the uncertainty 
principle. Quantum mechanics endows all 
particles with a wavelike behavior, and 
waves have one striking property: they are 
disturbed only when they encounter 
objects larger than their wavelength (the 
distance between successive crests). You 
have only to observe water waves in the 
ocean to see this behavior explicitly. A 
pebble protruding from the surface of the 
water will have no effect on the pattern of 
the surf pounding the shore. However, a 
large boulder will leave a region of calm 
water in its wake. 

So, if we want to “illuminate” an atom - 
that is, bounce light off it so that we can 
see where it is - we have to shine light 
of a wavelength small enough so that it 
will be disturbed by the atom. However, 
the laws of quantum mechanics tell us 
that waves of light come in small packets, 
or quanta, which we call photons (as in 
starship “photon torpedoes,” which in fact 
are not made of photons). The individual 


photons of each wavelength have an ener¬ 
gy inversely related to their wavelength. 
The greater the resolution we want, the 
smaller the wavelength of light we must 
use. But the smaller the wavelength, 
the larger the energy of the packets. If 
we bombard an atom with a high-energy 
photon in order to observe it, we may 
ascertain exactly where the atom was 
when the photon hit it, but the obser¬ 
vation process itself - that is, hitting 
the atom with the photon - will clearly 
transfer significant energy to the atom, 


thus changing its speed and direction 
of motion by some amount. 

It is therefore impossible to resolve 
atoms and their energy configurations 
with the accuracy necessary to re-create 
exactly a human pattern. Residual un¬ 
certainty in some of the observables is 
inevitable. What this would mean for 
the accuracy of the final product after 
transport is a detailed biological question 
I can only speculate upon. 

This problem was not lost on the Star 
Trek writers, who were aware of the 
inevitable constraints of quantum 
mechanics on the transporter. Possessing 
something physicists can’t usually call 
upon - namely, artistic license - they 
introduced “Heisenberg compensators,” 
which allow “quantum resolution” of 
objects. When an interviewer asked Star 
Trek technical consultant Michael Okuda 
how Heisenberg compensators worked, 
he merely replied, “Very well, thank you!” 

Heisenberg compensators perform 
another useful plot function. One may 
wonder, as I have, why the transporter 
is not also a replicator of life forms. 

After all, a replicator exists aboard star- 
ships that allows glasses of water or wine 
to magically appear in each crew mem¬ 
ber’s quarters on voice command. Well, 
it seems that replicator technology can 
operate only at “molecular-level resolu¬ 
tion” and not “quantum resolution.” This 


is supposed to explain why replication 
of living beings is not possible. It may 
also explain why the crew continually 
complains that the replicator food is 
never quite the same as the real thing, 
and why Riker, among others, prefers 
to cook omelets and other delicacies the 
old-fashioned way. 

Seeing is believing 

One last challenge to transporting - as if 
one more were needed. Beaming down 
is hard enough. But beaming up may be 


even more difficult. In order to transport 
a crew member back to the ship, the sen¬ 
sors aboard the Enterprise have to be able 
to spot the crew member on the planet 
below. More than that, they need to scan 
the individual prior to dematerialization 
and matter-stream transport. So the 
Enterprise must have a telescope powerful 
enough to resolve objects on and often 
under a planet’s surface at atomic reso¬ 
lution. In fact, we are told that normal 
operating range for the transporter is 
approximately 40,000 kilometers, or 
about three times the Earth’s diameter. 
This is the number we shall use for the 
following estimate. 

Everyone has seen photographs of the 
domes of the world’s great telescopes, like 
the Keck telescope in Hawaii (the world’s 
largest), or the Mt. Palomar telescope in 
California. Have you ever wondered why 
bigger and bigger telescopes are designed? 
(It is not just an obsession with bigness - 
as some people, including many members 
of Congress, like to accuse science of.) 

Just as larger accelerators are needed if 
we wish to probe the structure of matter 
on ever smaller scales, larger telescopes 
are needed if we want to resolve celestial 
objects that are fainter and farther away. 
The reasoning is simple: because of the 
wave nature of light, any time it passes 
through an opening it tends to diffract, 
or spread out a little bit. When the light 
from a distant point source goes through 
the telescopic lens, the image will be 
spread out somewhat, so that instead of 
seeing a point source, you will see a small, 
blurred disk of light. Now, if two point 
sources are closer together across the line 
of sight than the size of their respective 
disks, it will be impossible to resolve them 
as separate objects, since their disks will 
overlap in the observed image. Astrono¬ 
mers call such disks “seeing disks.” The 
bigger the lens, the smaller the seeing 
disk. Thus, to resolve smaller and smaller 
objects, telescopes must have bigger and 
bigger lenses. 

There is another criterion for resolving 
small objects with a telescope. The wave¬ 
length of light, or whatever radiation you 
use as a probe, must be smaller than the 
size of the object you are trying to scan, 
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Trudeau's royalties go to 
charity, so your purchase 
represents an orderly 
transfer of wealth you 
can feel good about. 

Doonesbury 

Flashbacks: 

25 Years Of 
Serious Fun. 



MINDSCAPE® 



Buy this product and get 
another Mindscape title FREE. 
“See your retailer for details.” 























ELECTRO SPHERE 


according to the argument I gave earlier. 
Thus, if you want to resolve matter on 
an atomic scale, which is about several 
billionths of a centimeter, you must use 
radiation that has a wavelength of less 
than about one-billionth of a centimeter. 
If you select electromagnetic radiation, 
this will require the use of either X-rays 
or gamma rays. Here a problem arises 
right away, because such radiation is 
harmful to life, and therefore the atmos¬ 
phere of any Class M planet will filter it 
out, as our own atmosphere does. The 
transporter will therefore have to use 
nonelectromagnetic probes, like neu¬ 
trinos or gravitons. These have their own 
problems, but enough is enough.... 

In any case, one can perform a calcula¬ 
tion, given that the Enterprise is using 
radiation with a wavelength of less than a 
billionth of a centimeter and scanning an 
object 40,000 kilometers away with atom¬ 
ic-scale resolution. I find that in order to 
do this, the ship would need a telescope 
with a lens greater than approximately 


50,000 kilometers in diameter! Were it 
any smaller, there would be no possible 
way even in principle to resolve single 
atoms. I think it is fair to say that while 
the Enterprise-D is one large mother, 
it is not that large. 


Lawrence Krauss and Wired 

' discussion America 
Online at TO p.m. 

November 9. 


Thinking about transporters has led 
us into quantum mechanics, particle 
physics, computer science, Einstein’s 
mass-energy relation, and even the exis¬ 
tence of the human soul. We should 


therefore not be too disheartened by 
the apparent impossibility of building 
a device to perform the necessary func¬ 
tions. Or, to put it less negatively, build¬ 
ing a transporter would require us to 
heat up matter to a temperature a million 
times the temperature at the center of 
the Sun, expend more energy in a single 
machine than all of humanity presently 
uses, build telescopes larger than the 
size of the Earth, improve present com¬ 
puters by a factor of 1,000 billion billion, 
and avoid the laws of quantum mechan¬ 
ics. It’s no wonder that Lieutenant Bar¬ 
clay was terrified of beaming! I think 
even Gene Roddenberry, if faced with 
this challenge in real life, would prob¬ 
ably choose instead to budget for a land- 
able starship. ■ ■ ■ 

Lawrence M. Krauss is Ambrose Swasey 
professor of physics, professor of astronomy, 
and physics department chair at Case 
Western Reserve University He is the author 
o/Fear of Physics, among other books. 
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It takes a special man to wear a Speedo® like you. 


“That’s just the funniest joke I’ve ever heard.’ 
“No, that doesn’t make your butt look big.” 
“It tastes just like mom used to make.” 
“You must have a high metabolism.” 
“You’re telling me those are fake?” 
“Have you been working out?” 

“You look great in spandex.” 

“I’m sure it’s very big.” 

“Oh, you’re so clever.” 



“Wow. It looks so real.” 

“You’re so photogenic.” 
“Chartreuse is your color.” 
“Honestly, I never noticed.” 

“You don’t look a day over 25.” 

“I’ve never seen anything that big.” 

“No way. You mean those aren’t real?” 
“This is the best meatloaf I’ve ever had.” 
“You mean that’s not your natural color?” 
‘She’s your daughter? I thought you were sisters.” 
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The Net as a Public Sphere? 


J D B B 
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By Mark Poster 


"Cyberspace still 
exists at the pleasure 
of the real world." 

- Esther Dyson 


Pundits tell us the Net will 
simplify the distribution of 
music. But why not carry the 
idea a step further and use 
the Net to create music? What 
we would need is a real-time, 
multiuser program called Net 

Jam. Net Jam would 
Net Jam handle musical input 

such as MIDI or SMPTE. 

By Peter Hunsberger Jhe main ; nterface 

would be a mixing console 
with which you set volume 
and tone for each of the par¬ 
ticipants. Current average 
settings of the participants in 
the jam would be displayed 
in bar graphs. This makes par¬ 
ticipation meritocratic: if you 
don't play well enough for 
anyone to turn your music up 
above the background noise, 
then you aren't contributing. 

Peter Hunsberger (76415.663@compuserve 
.com) is vice president of systems for ODIN 
Systems Inc. of Memphis, Tennessee. 


Throughout Western civilization, places such as the ancient Greek 
agora, the New England town hall, the local church, the coffeehouse, 
the village square, and even the street corner have been arenas for 
debate on public affairs and society. Out of thousands of such 
encounters, "public opinion" slowly formed and became the context 
in which politics was framed. Although the public sphere never 
included everyone, and by itself did not determine the outcome of 
all parliamentary actions, it contributed to the spirit of dissent found 
in a healthy representative democracy. 

Many of these public spaces remain, but they are no longer centers 
for political discussion and action. They have largely been replaced 
by television and other forms of media - forms that arguably isolate 
citizens from one another rather than bring them together. 

Now, Internet newsgroups, MOOs, and other vir¬ 
tual communities are being promoted as nascent Jacked on 
public spheres that will renew democracy in the 
21 st century. But these claims are fundamentally 
misguided: they overlook the profound differences between Internet 
"cafes" and the agoras of the past. 

Disembodied exchange of video text is not a substitute for face-to- 
face meeting - it has its own logic, its own ways of forming opinion. 

These attributes will powerfully affect the politics that emerge in 
our digital era. To understand how our notion of 
democracy will change - and I believe it will 
change radically - we need to understand how the 
Net differs from historical public spheres. 

In Western civilization, the public sphere was a 
place people could talk as equals. Status differ¬ 
ences did not exclude frank discussion. Rational 
argument prevailed, and the goal was consensus. 

It was a place anyone could argue with anyone 
else, and the collected assembly acted as judge of 
the wisest direction for society to take. 

As those who read Usenet can tell you, this defini¬ 
tion doesn't come close to describing the online 
world. True, the Net allows people to talk as equals. 

But rational argument rarely prevails, and achieving 
consensus is widely seen as impossible. These are 
symptoms of the fundamentally different ways iden¬ 
tity is defined in the public sphere and on the Net. 

Traditionally, a person's identity is defined by 
contact. Identity is rooted in the physical body. 

This stability forces individuals to be accountable 
for their positions and allows trust to be built up 
between people. 

The Internet, however, allows individuals to 
define their own identities and change them at 
will. A person might be an aging hippie known as john@well.com one 
day, a teenage girl called kate@aol.com the next. This kind of protean 
identity is not consonant with forming a stable political community 
as we have known it. Dissent on the Net does not lead to consensus: 
it creates the profusion of different views. Without embodied co- 


Mash together the ideas of 
agents (automated programs 
that search the Net for you) 
and e-cash, and you create 

the potential 

the Wire for an entire¬ 
ly new kind 
ByTimBarkow , 

7 of crime. 

When you send out an agent 
to buy, say, a pair of loafers, 
you probably throw it 50 
bucks for the cost of the shoes 
and any network tolls it might 
come across. Some joker 
somewhere is going to build 
a virus to waylay your agent, 
beat the hell out of it, and take 
your money. 

Maybe the police will main¬ 
tain a slew of copbots de¬ 
signed to patrol the Net for 
these kinds of viruses. Maybe, 
just maybe, you will get your 
money back. But knowing 
the way digital cash works, 
you probably won't. 

Tim Barkow (tim@wired.com) is 
production editor at Wired. 


"The techniques of artificial 
intelligence are to the mind 
what bureaucracy is to 
human social interaction." 

- Terry Winograd 
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"Everybody gets so much 
information all day long that 
they lose their common sense." 
- Gertrude Stein 


presence, the charisma and status of individuals have no force. 

The conditions that encourage compromise, the hallmark of the 
democratic political process, are lacking online. On the Internet, since 
identities are mobile, dissent is encouraged, and "normal" status 
markers are absent, it is a very different social "space" from that of 
the public sphere. 

These changes must be examined without nostalgia. True, the Net 
marks a break with tradition. But that does not necessarily make it 
incompatible with political thought. 

Political discourse has long been mediated by electronic 
machines: the issue now is that these machines have enabled 
new forms of decentralized dialog and created unique com¬ 
binations of human-machine assemblages - individual and 
collective "voices" that are the modern building blocks of 
political formations and groupings. If the current 
media technology (television) is viewed as a threat 
to democracy, how can we account for a technolo¬ 
gy like the Internet, which appears to decentralize 
communication but enhance democracy? 

We must remember that the Net is something entirely new, 
and its effects on democratic politics can't be predicted using 
historical precedent. The Internet threatens the government 
(unmonitorable conversations), mocks private property (the 
infinite reproducibility of information), and flaunts moral 
propriety (the dissemination of pornography). The technology 
of the Internet shouldn't be viewed as a new form of public 
sphere. The challenge is to understand how the networked 
future might be different from what we have known. 


Mark Poster (msposter@uci.edu) teaches in the history department at the University 
of California, Irvine. 


Very Like a Book 


By Stuart Moulthrop 


"The Very Big Stupid is a thing 
which breeds by eating The 
Future. Have you seen it? 

It sometimes disguises itself 
as a good-looking quarterly 
bottom line, derived by closing 
the R&D department." 

- Frank Zappa 


"It looked exactly like a book." This is a description of the 
Young Lady's Illustrated Primer, the technomagical machine 
that drives Neal Stephenson's The Diamond Age. It is also the 
exact opposite of what certain late-stage humanists see when 
they squint suspiciously at the Internet, which looks very little 
like a book. From Neil Postman's Technopoly down to more 
recent tracts by Bill McKibben, Sven Birkerts, Cliff Stoll, and 
Mark Slouka, publishers have fed us a steady stream of 
technophobia. Technology is the enemy of Nature, the books 
say. We should return to a time when we could commune with rocks 
and trees and growing things - and, of course, with books. 

Any capitalist worth his or her derivatives can tell you what's really 
going on. Now that they've been absorbed by lean, mean, risk-averse 
conglomerates, publishers must protect their stakes in the mass- 
market economy. Appeals to "nature" are almost always a sign of 
desperation. When McKibben or Slouka say "nature," think "The New 
York Times bestseller list." The technocritics see their comfortable 
mass markets crumbling into complex niche arrangements. 

These fears may be legitimate, but civilization, culture, and history 
should not be confused with microeconomics. Some events resist the 


People exult in garden plant¬ 
ings and decry weeds, though 
both may bear the same 
shade of flower. Why? The 
main difference is that a weed 
has the more robust repro¬ 
ductive 

Web of Weeds strategy - 

it vexes 

By Paul Levinson gardeners 

by flourishing on its own. 

Many of us are quick to laud 
nature as a model for technol¬ 
ogy. The truth is we prefer 
our devices to be unnaturally 
consistent. 

Yet the weed may be the 
prime mover of our digital 
works. The links that shoot 
across the Web may be the 
result of someone's intention, 
but no one has planned or 
even knows the extent of the 
interconnections. 

There is no real librarian on 
the Web, no master gardener: 
links seem to spring up on 
their own. They thrive without 
tending, harking back to a 
world before agriculture. 

The electronic world, said 
Marshall McLuhan, has mar¬ 
gins everywhere and centers 
nowhere. Look for the colors 
that pop up unexpectedly 
on the peripheries. They're 
the future. 


Paul Levinson (plevinson@cinti.com) 
is the author of Learning Cyberspace. 
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Wounded turkey shoots man 

Missouri, Oct. 6 - A man showing off a turkey 
he thought he killed was shot in the leg when 
the wounded bird thrashed around in his car 
trunk and triggered his shotgun. 

“The turkeys are fighting back,” the County 
Sheriff said. 

To make matters worse, it turns out that the 
man, in his early 40’s, and his son, Junior, 16, 
were hunting a week before the start of 
turkey season and will probably be fined, the 
Sheriff said. 


IJout 1 tequila shouldnit be. 


SAUZA " C O N M E M O R AT I V O THE SMOOTHER, OAK-AGED TEQUILA. 
Is life harsh? Tell us what you think: sauza@wired.com. One entry per respondent. 
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Soon, grad students will be 
turning to a new field of study 
called "cyberanthropology." 
Rather than dig through the 
rusting metal of a municipal 
dump, anthropologists of the 
future will be able to confine 
their 

Cyber Anthropology workto 

their 

By Jay Mallin 

7 7 com¬ 

puters. Financial records, 
marketing data, political mail¬ 
ing lists, even Quicken backup 
disks - all of it will provide 
fodder for scholarly articles 
in 3109, as researchers try to 
understand what life was like 
in the 20th century. 

Jay Mallin (jmallin@mcimail.com) is a 
photographer in Washington, DC. 


zero-sum logic of local competition. Postman says this: "Technologi¬ 
cal change is neither additive nor subtractive. It is ecological." In the 
long run, new media do not erase or extinguish 
old ones; they intermix and crossbreed, changing 
all communication in the process. 

Postman forgets this early in Technopoly, but 
Stephenson remembers it throughout The Dia¬ 
mond Age. The Primer is an ecologically updated 
version of a book - not a static object, but an 
active interface to a global information network. 
It may look "exactly like a book," but it is actually 
a nanotechnological parallel computer linked 
to a biomechanical processing collective. What 
does this incredibly complex machine do? It 
brings people together and helps them share 
stories, much as books have always done and as 
the best parts of the Internet do today. 

To be sure, Stephenson's novel also contains 
some heavy technological anxiety. Revolution is 
a scary proposition, and Stephenson lets us know 
it. But in its vision of a reinvented book, 

The Diamond Age offers a useful parable 
for the contemporary silicon decades. 

Print may pass away but words and stories survive; a good 
story is worth a dozen jeremiads any day. 

Stuart Moulthrop (samoulthrop@ubmail.ubalt.edu) is a teacher and hypertext designer. 


Fear of net.sex 

By Laura Miller 


What's really at stake in the scare over kids and cyberporn isn't 
the forcible corruption of presexual minds with insidious 
electronic filth. It's the specter of childhood sexual curiosity 
unfettered by parental controls. 

Sex, after all, is the siren call that pulls children out of the 
family and into the world, the serpent in our domestic garden. 
Parents anticipate the loss and try to forestall - 


Wise folk know that two's 
company and three's a securi¬ 
ty risk. But some Net people, 
including myself, have decid¬ 
ed that we can increase our 
security by sending sensitive 
records to complete strangers. 
We call it file fostering. The 
strangers who receive our 
data may be ditzes or agents 
of hostile governments, but 
that's OK, because the files are 
sent to more than one person 
and in an encrypted format. 
The recipients don't get a 
decryption key, so they are 
left holding an inscrutable 
nest egg of data. Why would 
someone do this for me? 

Because I'm 


"Every advance in civilization 
has been denounced 
while it was still recent." 

- Bertrand Russell 


or even deny - it as long as possible. They often 
envision sex as an external agent, insinuating its 
sinister tentacles through unguarded cracks in 
the family's defenses, rather than as a drive rising up within 
children themselves, the pull of impending maturity. 

So, also, do many parents view the Internet. As mysterious 
and threatening as their children's burgeoning sexuality, the 
Net snakes into the home over telephone lines and lures chil¬ 
dren into all kinds of shadowy activities and relationships 
their parents don't understand. The technological generation 
gap exacerbates adults' frantic belief that they can't control 
what kids are doing online and fosters a reliance on authorities to 
regulate the Net. Parents assume a less central role in a child's life as 
his or her sexuality develops, a specter of pending obsolescence that 
mirrors the ominous predictions that off-line Americans hear about 
their fate in an increasingly wired society. 

Laura Miller (lauram@well.com) is a writer living in San Francisco. 


Data Fostering prepared to 

do the same 

By Nigel Burke forthem 

In the end, each of us ends up 
with a cross-jurisdictional, 
multiple-mirrored, private 
backup of our most crucial 
data - as long as we don't lose 
our keys. 


Nigel Burke (nigel@smalldog.u-net.com) 
is a British journalist and chief of Small 
Dog Global Techno. 
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Before you pick out a computer, pick up the phone. 


Everybody has an opinion. Follow the wrong one, and it 
could cost you big bucks. So enough with the conflicting, 
confusing advice. Pick up the phone and call 
IBM PC Direct. Tell us what you do and we’ll 

Rated one of the best . . * w 

in customer service, recommend the right 1 hinkPad. With all the 

right features, at the right price. We can even customize a 

ThinkPad to your specifications. And deliver it to your door. 


With convenient financing and leasing options, a 30-day money-back 
guarantee 1 and 24-hour-a-day, 7-day-a-week telephone support 3 you can 
depend on. In fact, PC Magazine 2 said our technical support 
was rated one of the best in the industry. Call us today and 
order. Because it doesn’t take a genius to see that there’s no better 
place for you to buy your portable computer -5F FSL iiF 
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through stacks of stuff on your desk to find 
the news you’re interested in. Just surf to 
our hot new web site and bookmark the topics 
you like. We’ll weed out the junk you don’t 
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need to know about and give you customized 
daily news covering fast-changing technolo¬ 
gies, or other information critical to your 
industry. NewsPage briefs will always be 
free. Full text articles are available for a 
modest subscription fee. Check it out. 


wspage.com 


Copyright 1995 Individual, Inc. NewsPage is a trademark of Individual, Inc. 
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Beyond the technology it has imagined, 
the thinkers it has encouraged, the students it has attracted and seeded, 

the greatest achievement of the 







Left to right: The Wiesner 
Building, a ka "the Pei toilet"; 
artificial-intelligence pioneer 
Marvin Minsky; a graduate 
student plays with a virtual dog; 
hyper-composer Tod Machover. 


F or a few years after it officially opened in 1985, 
the MIT Media Laboratory may have been the 
most celebrated research institute in the coun¬ 
try. at least as measured by inches of newsprint 
or minutes of air time. Perhaps it still is. Most major 
periodicals and TV science series have done a spread 
or segment on the wganization, taking the reader or 
viewer through a carnival ride of speech-driven task 
managers, holograms, lip readers, eye trackers, ges¬ 
ture recognizers, virtual reality modelers, and more. 

A book called The Media Lab , in which writer Stewart 
Brand did the same (though at a slower pace), became 
one of the major pop-tech sellers of recent times. 

The argument used to rationalize all this attention 
was that the Media Lab was “inventing the future,” a 
phrase used by Brand in the subtitle of his book and 
by The New York Times in its August 1987 profile of 
the facility. Inventing the future is by definition the 
agenda of any technical research institute, but in this 
case the expression referred to a more ambitious 
claim: that the Media Lab was defining the next key¬ 
stone technology, the theme around which the other 


technologies of the time would orbit, like steel pro¬ 
duction in the 1800s or electric-power generation in 
the first half of the 1900s. The candidate being primed 
for this role for the late 20th century was human- 
machine interactivity. 

“Imagine,” wrote the lab*s founder and director, 

MIT professor Nicholas Negroponte, in his 1968 
book The Architecture Machine (The MIT Press), 

“a machine that can ... discern and assimilate your 
conversational idiosyncrasies ... [that can] build a 
predictive model of your conversational perform¬ 
ance" OK. And what would be the point of that? 

The point, Negroponte said, is that dialog with such 
a machine “would be so intimate - even exclusive - 
that... [it would] bring about ideas ... unrealizable 
by either conversant alone.” 

When Negroponte wrote those words, he had in 


Fred Hapgood is a freelance writer specializing in 
science and technology. His article on Internet tele¬ 
phony appeared in Wired 3.10. He can be reached at 
hapgood@pobox.com. 
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MIT Media Laboratory may be the invention of - itself. 
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From left: Richard Bolt, who 
works in "multimodal inter¬ 
action" using speech, gesture, 
and gaze; Walter Bender's "salient 
video stills"; Mitchel Resnick of 
Lego/Logo fame; Andy Lippman, 
"movie dimensionalizer." 


mind a house - he began his career as an architect - a 
building that would act as a consultant on the ques¬ 
tion of its own redesign, engaging its owners in an 
ongoing dialog on such issues as ventilation, illumina¬ 
tion, and drainage. When both parties pronounced 
themselves content with said redesign, the owners 
would go off for a few days, perhaps on vacation, and 
the house would reconstruct itself autonomously, 
metamorphosing into the desired form. 

As a concept, this “Architecture Machine” may have 
been a great example of interactivity, but it obviously 
faced a few short-term fabrication constraints. So, 
through the 1970s, Negroponte pushed his ideas into 
more flexible and plastic contexts, specifically the 
media: broadcast, publishing, movies, and telecom¬ 
munications. He liked to talk about asking the TV to 
summarize or expand on a point, or have the set 
watch a show and then tell you if you’d like it and 
why. Your newspaper could track what you skipped 
and reread and where you paused, then use those cues 
to evolve into a composite “Daily Me” that would carry 
only the news you cared about most. Advertisements 


would watch people watching them and continuously 
adapt to their responses. 

At another time, these ideas might have made no 
more than an interesting essay, a counterpoint to the 
conventional opinion - as developed by psychologist 
Bruno Bettelheim - that normal people did not have 
“intimate and exclusive” relationships with machines. 
As it happened, however, Negroponte wrote against the 
background of the extraordinary success of the person¬ 
al computer. The intimations of change that spread in 
the wake of that success sent thousands of corporate 
executives streaming into the vision marketplace, 
where they went milling about, crying out for guidance. 

Given occasion, Negroponte could soar as high as 
any futurist (“Monologs will become conversations; 
the impersonal will become personal; the traditional 
‘mass media' will essentially disappear,” he pro¬ 
claimed in The Media Lab ), but his argument about 
autopersonalizing machinery was more focused, 
tighter, easier to grasp than most of the nostrums 
being peddled in this sector. Business leaders flocked 
to hear his analyses. When Negroponte proposed 




■ "The lab seems to 
have done pretty 
much what I thought 
it might when I 
wrote the book. 

More importantly, 

I think things are 
pretty close to what 
the lab hoped." 

- Stewart Brand, 
author of The Media 
Lab 


■ "When I walk 

through the lab, I 
see a lot of today's 
technology being 
thrown at yester¬ 
day's ideas. Where 
are the big new 
ideas? What are 
they doing that's 
really new?" 

- A. Michael Noll, 
former dean of the 
Annenberg School 
for Communications 
at USC 



"They start five 
years out and go on 
from there." 

- Ed Horowitz, 

CEO of Viacom 
Interactive Media 



Left to right: Walter Bender, 
director of News in the Future; 
grad student Joshua Bers; the 
lab's large-scale video display; 
the Perceptual Computing sec¬ 
tion's face recognition project. 


This was a new niche in technical research, some¬ 
where between industrial R&D, with its near-term 
orientation, and the academic engineering sciences, 
in which real-world constraints are assumed away in 
order to define problems of “professional interest,” 
issues that are old enough - and popular enough - to 
have attracted a pool of expertise sufficient to staff the 
committees that control funding and editorial deci¬ 
sions within the professions. 

As is often the case in nature, occupying a new 
niche requires radical mutations of the underlying 
phenotype. In this instance, what mutated was the 
look, feel, and structure of the institutions that had 
been responsible for the technical research of the past 
50 years. For example, members of these facilities 
have traditionally assumed that visitors understand 
the core concepts of the technology. But the Media Lab 
had a second constituency: executives in marketing, 
strategic planning, and corporate development. These 
were big-picture/high-concept types on tight sched¬ 
ules, corporate movers who needed to be able to 
glance at something, get it, and be off. And so the 


organizing a facility that would pursue this vision 
firsthand, supporting itself by selling ringside seats to 
the adventure, corporations responded enthusiastically. 

In 1985, after being housed for two years in the MIT 
computer science department, the Media Lab opened 
in a cool, closed-in block of a building known locally - 
after its architect, I. M. Pei, and its distinctive exterior 
white tilings - as “the Pei toilet.” On the most general 
level, the lab’s agenda was the man-machine interface, 
a phrase that encompassed ways to talk to machines 
(such as speech recognition), ways for machines to talk 
back (such as holography), and processes that support¬ 
ed this interaction (such as video compression). 

Many of these technologies, let alone the general 
theme of machine interactivity, were being researched 
elsewhere, but the Media Lab came at questions a 
little differently. Unlike in-house researchers or con¬ 
tract labs, it was looking not for new applications but 
for new application domains . The idea was not to cut 
a specific path but to illuminate the landscape, usually 
by simultaneously prototyping several different but 
related applications in a single domain. 











■ "What they give us 
is an alternate view r 
something we're not 
likely to come up 
with ourselves. 
That's hard to get 
in-house."- Gary 
Bottger, manager 
of external tech¬ 
nology at Eastman 
Kodak Company 


■ "Supervising proj¬ 
ects is like being a 
host at a party." 

- Tod Machover, 
Media Lab professor 


■ "When somebody 
comes here and 
walks away with 
a good idea, it 
becomes his own. 
Everybody wants to 
be a hero. It's the 
curse of the Media 
Lab." - David Boor, 
visiting scientist 
from IBM Corporation 



Fir Begin a 
j? personalized 
rjs shopping 
tour of the 
South Bnd. 


From left: Advanced Human 
Interface prototype; the Elastic 
Boston project at the Hennigan 
School; an interactive cinema 
project; a viewer-specific data¬ 
base of the Persian Gulf War. 




Media Lab became famous for its “demos,” colorful, 
witty, and stylish presentations - usually in code or on 
tape (or videodisc) - that demonstrated how a particu¬ 
lar project would work in a real-world context. 

A second difference was that the breadth of the 
Media Lab’s mission - to illuminate new technologies 
by prototyping them in several contexts - required it 
to draw resources and expertise from a wide range of 
cultural sectors. The small faculty included an opera 
composer and a filmmaker, an artificial-intelligence 
scientist, graphics specialists, and a team of educa¬ 
tors. A person walking the halls might see demos of 
new musical instruments in a concert hall, holo¬ 
graphic modeling for a manufacturing company, and 
speech-driven task schedulers for an office, all side 
by side. There was not a hint of the professional parti¬ 
tions that divide - some prefer the term “focus” - the 
attention of traditional research institutes. 

Most facilities have a small number of sponsors, 
often one; research is naturally dominated and 
defined by the interests of that sponsor. Work done 
at industrial labs is controlled by corporate manage¬ 


ment. Research in academia is controlled by profes¬ 
sional panels that make sure that every project funded 
falls somewhere on the short list of venerable theo¬ 
retical issues deemed to be “of professional interest.” 
(Not every interesting question qualifies. The Rocke¬ 
feller University professor emeritus Donald Griffin, 
who discovered echolocation in bats in the late 1930s 
while still a student at Harvard, recalls that his advi¬ 
sor suggested he drop the topic. Who would peer 
review his work?) In either case, a researcher who 
wants to pursue an interest not shared by his sponsor 
is out of luck. 

By contrast, the Media Lab’s product is not a “prod¬ 
uct” but a seat on an expedition across the technologi¬ 
cal frontiers. This positioning provides the lab’s work 
many hundreds of potential buyers, each with their 
particular perspectives and needs. Unlike institutes 
living off government money, the Media Lab’s financ¬ 
ing opportunities are not restricted by national bor¬ 
ders - half its funding comes from overseas. 

Consequently, the place has unusual freedom of 
action. “If one sponsor isn’t interested in a project, 196 ► 




□ 40 


WIRED NOVEMBER 1995 








The Media Lab's visionary founder 
Nicholas Negroponte is the most wired man we know 
(and that's saying something). 

The Wired Interview by Thomas A. Bass. 




s 10.10 - the digital date for the 10th anniver¬ 
sary of the MIT Media Laboratory - approach¬ 
es, Nicholas Negroponte is spinning through 
his usual hyperactive day He is leading MIT 
fellowship sponsors from Sweden's Wallenberg Foundation 
through the Media Lab, chairing a symposium for Singa¬ 
poreans who have invested US$2.25 million in the facility ; 
answering his e-mail - which can take up to three hours a 
day - and scheduling meetings with everyone from Bill 
Gates to a group of publishers in Sao Paulo, Brazil. But 
suddenly Negroponte, his tortoise-shell spectacles perched 
on his nose, stops to play with a lunchbox. 

This is not your normal lunchbox. It is a high-tech pol¬ 
ished aluminum tube, a prototype of the lunchbox Negro¬ 
ponte hopes to give the 1,500 guests expected at the Media 
Lab's birthday party. His blue eyes focus intensely on the 
cylinder. His large, capable hands finger its parts. Negro¬ 
ponte spends 45 minutes discussing the project with its 
three designers. What fits into this compartment on top? 

A commemorative booklet. What will be printed on the 
outside of the cylinder? A hologram with binary digits - 
the world's first universal language. How much will it 
cost? Forty-five dollars. A bemused Negroponte, who asked 
for an item costing $8, sends the designers back to work. 

That Negroponte would spend almost an hour dis¬ 
cussing the design specs on a lunchbox, while the National 
Computer Board of Singapore cools its heels, indicates 
how passionately he cares about the way things look, feel, 
and handle - which he considers an integral part of what 
they do. This is one reason why the Media Lab is like no 
other research facility on earth. Negroponte, originally 
trained as an architect, had two models in mind when he 
chased down the $50 million required to build and equip 
it. One model came from Bell Labs and Xerox PARC. But 
the second came from the Bauhaus - the great school of 
art and architecture founded in Weimar, Germany ; in 
1919 - which gave us the Modern style in everything from 
chairs to the paintings of Kandinsky. 

Negroponte is so excited by the lunchbox demo that 


he jumps up to give me a tour of the Media Lab, which 
occupies a famous I. M. Pei building in Cambridge, 
Massachusetts, near the banks of the Charles River. 
Negroponte has already given me a tour, but that was the 
official tour, with his well-practiced commentary on how 
the laboratory, spending $25 million a year, is engineer¬ 
ing the merger of newspapers, television, entertainment, 
learning, and computers. 

On that tour, he was like Saint Nick introducing me to 
some of his 300 elves, and they in turn were happy to 
show me all the toys they were designing for the boys and 
girls of the world. We bounced over springyfloors filled 
with fiber-optic cable and poked our noses into rooms 
packed with high-end workstations, computerized Lego 
blocks, and Nike sneakers outfitted with 1-amp power 
plants that recharge themselves when walked on. We 
tossed a virtual ball to a virtual dog, created a personal¬ 
ized onscreen news service, and tickled the keys on a 
Bosendorfer piano converted into an electronic sound 
machine. By the end of our tour, I would have been hard- 
pressed to decide whether I wanted to invest in digital TV, 
holographic imaging, electronic publishing, or any of a 
hundred other nifty ideas. 

But Negroponte has something else in mind for our 
second tour. He wants to take me backstage, to show me 
all the hidden tricks that make the building work. 
Although he didn't design it, the Media Lab is, after all, 
his greatest architectural feat. Master key in hand, we 
start unlocking doors, walking onto parapets, and exam¬ 
ining crawl spaces into which the building's electronic 
guts have been stuffed. 

At one point, we find ourselves precariously walking 
across a “ceiling" made of chicken-wire mesh. We look 
down two stories onto a performance space temporarily 
deployed as a computer storage room. Negroponte wants 

Thomas A. Bass (tab@hamilton.edu) is the author of sev¬ 
eral books, including Reinventing the Future. His piece on 
Leonard Adleman, “Gene Genie," appeared in Wired 3.08. 
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The human-computer interface that began as 
Negroponte's promotional pitch is now an 

industry with sales pushing a trillion dollars a year. 


to show me the equipment he is throwing 
out. Stacked three-deep across the room are 
hundreds of high-end computers, last year’s 
hot models. Looking down on the surplus, 

I momentarily fantasize about backing a 
U-Haul truck up to the door. 

Our tour takes us past Penn & Teller’s 
Spirit Chair and Yo-Yo Ma’s electronic bow 
into a room filled with a shiny black cube 
5 feet square. This is a $2 million Thinking 
Machines massively parallel computer. 

A mere five years old, the computer has 
now been replaced by desktop models that 
are far more powerful. 

Down in the basement, the lab’s central 
computer room is chockablock with Telebit 
modems, routers, and Digital Equipment 
Corporation Alpha file servers named 
Bufferin, Aleve, andAnacin. It also holds 
the master distribution frame for 3 miles of 
fiber-optic cable - enough for a small city, 
says Negroponte. 

Last stop on our tour is the air-condi¬ 
tioned closet holding “HQ,” the computer 
dedicated to handling Negroponte’s Inter¬ 
net connection. It is a veritable dinosaur of 
a machine, still humming after 10 years of 
service. Negroponte has no office at the 
Media Lab. Why waste one on a man who 
travels 300,000 miles a year? This closet is 
Negroponte’s office, and everyone knows 
the best way to reach him, even when he’s 
in the building, is through the Net. 

Negroponte’s reachability is legendary. 
Someone at the lab recounts a rare story 
of Negroponte getting angry: A new 
employee was telling callers that her boss, 
visiting his summer home in Greece, was 
“on vacation.” But Negroponte doesn’t go 


on vacation. He goes remote. 

Born the son of a ship owner on New 
York’s Upper East Side in 1943, Negroponte 
is a hybrid. The product of an elite Euro¬ 
pean and American education, he is a 
patrician who cares about mass culture, 
an academic who hangs out with the 
world’s major CEOs, a professor whose 
wardrobe is tracked by W magazine. As 
Stewart Brand reported in his book, The 
Media Lab, Negroponte also ranks as 
one of the world’s great salesmen. His MIT 
colleagues sometimes dismiss him as the 
P. T. Barnum of science, someone who puts 
on a flashy show without much substance. 
“This is the red-light district of academia,” 
jokes a young scientist at the lab. 

But 10 years after Negroponte began 
selling multimedia as rich terrain for sci¬ 
entific prospecting, he has been proved 
right. The human-computer interface that 
began as Negroponte’s promotional pitch 
is now the linchpin of an industry whose 
sales are pushing a trillion dollars a year. 

As the Media Lab celebrates being 
double digital with a series of books, 
CD-BOMs, digital art competitions, and 
participatory events on the Net, Negroponte 
has his own reason to celebrate. In addi¬ 
tion to being an investor in and columnist 
for Wired, he is the author of a bestselling 
book, Being Digital, which, at last count, 
was being translated into 19 languages. 

Wired: Fifteen years ago, when you start¬ 
ed raising money for the Media Lab, you 
showed people a Venn diagram of three 
interconnected rings. These "teething 
rings," as your friends jokingly 200 ► 
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"It's a matter of getting the right amount of 
blur," says Peter Garfield, the painter and 
photographer whose witty Mobile Home 
(right) appears in the current issue of Blind 
Spot. Garfield has created many images of 
flying objects - pillows, hammers, entropic 
houses - that elicit a wash of associations, 
from Dorothy's Kansas farmhouse (that most 
famous of airborne dwellings) to the free- 
floating dream you had the night before 
your first day of school. 

Mobile Home is just one of the disquieting, 
surprising, and humorous visions between 
the covers of Blind Spot, a publication that's 
circulated like a magazine, produced like a 
book, and curated like a gallery. In fact, 
"curate" is the chosen word of Kim Zorn 
Caputo, the editor and publisher who com¬ 
piles this twice-yearly publication. Blind Spot , 
she says, is "committed to quality reproduc¬ 
tion and the excellent design of beautiful, 
new work by photographers of every rank." 
Its images range from unsettling portraiture 
to highly manipulated collage, with little 
accompanying text. 

Blind Spot is also surprisingly light on 
advertising; what little there is appears 
discreetly at the back. And the magazine's 
aesthetic integrity is complemented by its 
practice of donating 10 percent of profits to 
human rights and AIDS charities. At US$12 
per issue, it's cheaper than your average 
photography monograph, easily as lavish 
to the touch, and nearly as thrilling as a fast 
trip in a flying house. - David Rakoff 

Blind Spot: +1 (212) 633 1317, e-mail 
bspotmag@aol.com. 


David Rakoff (davrak@aol.com) is an in-house 
writer at a New York publishing company. 
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By Jerry Shine 


In an underwater 
cave somewhere beneath 
Mexico, two divers, Sheck Exley 
and Jim Bowden, are squeez¬ 
ing through a narrow crevice 
toward a light ahead. The light 
comes from an opening, an 
entrance into a second cave 
known as Zacaton, whose 
abyssal depths almost defy 
description. 

Exley and Bowden pass 
through the opening, then rise 
to the water's surface 25 feet 


above, 

emerging into a circular 
pool surrounded on all sides 
by rocky walls that reach up 
through the water 70 feet into 
the air. The stark beauty of 
Zacaton's cliffs, sun-baked and 
baron, is breathtaking but the 
divers' true interest lies at its 
bottom, 1,080 feet down. 

Bowden, a 54-year-old Texan 
whose hair and beard have 
long since turned an ivory 
white, has devoted much of his 


life to exploring 
underwater caves such as 
this throughout Central Amer¬ 
ica and Mexico. In this part of 
the world, if it's underground 
and underwater, he's probably 
been there. Caves are his love 
and his life, and just about 
every penny he earns is poured 
into them. Anything left over 
at the end of the month he uses 


to take care of the 
more mundane things, like 
his electric bill. 

Bowden's partner, Exley, is 
universally regarded as the 


Jerry Shine (shinej@delphi.com) 
is a longtime diver and freelance 
writer. 
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of cave diving. An exceedingly 

open man to those he knows, virtually every 

intensely private to those he cave-diving record 

doesn't, Exley is an enigma in (in terms of depth and penetra- 

the diving world: he holds tion), yet he wants no publicity 
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for those records. His average 
build belies the tough martial 
arts workouts he puts himself 
through daily to prepare for the 
rigors of his obsession. Rigors 
he knows well. At 45, he's spent 
more time in underwater caves 
than most fish. His passion for 
these caves is legendary, but 
beyond that he has a supreme, 
natural ability to operate with¬ 
in their confines. Most divers, 
even highly trained ones, lose a 
certain percentage of their land 
skills once they dip beneath the 
water's surface. Not Exley. His 
transition from one medium to 
the next is as effortless as it is 
complete - over the course 
of some 3,000 dives, 
he's worked his 
way out 


of enough life-threatening situ¬ 
ations to give Jacques Cousteau 
an inferiority complex. 

Exley is also something of a 
reluctant standard-bearer for 
the new sport of technical div¬ 
ing: a subculture of mission- 
oriented divers who use tech¬ 
nology to plunge to ungodly 
depths. Unlike the typical 
recreational diver who spends 
his free time dreaming of vaca¬ 
tions in the Caribbean, tech¬ 
nical divers are more likely to 
be found searching the Inter¬ 
net for information on diving 
computers, heads-up displays, 
rebreathers, and portable 
recompression chambers. They 
use complex software to plan 
their descents, carry US$ 10,000 
to $15,000 worth of equipment 
with them into the 


water, and place themselves 
in situations well beyond the 
capabilities of the average 
recreational diver. 

At first glance, they may 
seem possessed of potentially 
fatal amounts of testosterone. 
But, in the last few years, their 
ranks have mapped out some 
of the world's deepest under¬ 
water caves and descended on 
such previously undiveable 
wrecks as the Monitor and the 
Lusitania. 

No technical diver, however, 
not even Exley, has reached the 
depths of Zacaton, 
where hydrostatic 
pressure hits 
487 pounds 
per square 
inch 

§ m 


(compared with 14.7 pounds 
per square inch at sea level). 
Pressure this great can implode 
even the best diving equip¬ 
ment as easily as you could 
crush a styrofoam cup. 

Its effects on the body can be 
just as dramatic, making the 
range of physiological barriers 
read like an inventory of hyper¬ 
baric nightmares: decompres¬ 
sion illness (a ka the bends), 
oxygen toxicity, high-pressure 
nervous syndrome, deep-water 
blackout, and nitrogen narcosis. 
Any of these can result from 
breathing air or other gases 
under extreme pres- 



sure. To combat 
these dangers, Exley 
and Bowden have spent the 
last year going over every detail 
of the dive, attempting to make 
it, if not safe, at least survivable. 

It's April 1994. Their dive plan 
is fairly straightforward: each 
diver will drop down into the 
near-vertical cave under the 
weight of 200 pounds of gear, 
maintaining visual contact with 
the weighted line anchored to 
the bottom. 

At these depths, the inert 
gases in their breathing mix¬ 
tures will be rapidly absorbed 
into their bloodstreams. Water 
pressure will keep those gases 


compressed in 
the form of small, harmless 
bubbles - that is, until the 
divers return to the surface. 

If they ascend too quickly, the 
decreasing water pressure 
will cause the gases to bubble 
up out of the solution like a 
can of soda shaken before 
being opened. 

The result is the bends: an 
excruciatingly painful, often 
fatal, condition. 

To avoid this, Exley and Bow¬ 
den, after touching the bottom, 
will rise to the surface slowly, 
making "decompression stops" 
at predetermined depths for 
specific periods of time; this 
will allow the gases to come out 
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of the solution grad- each holding 

ually. The entire process will a different mixture 

keep them underwater for designed to speed decom- 

more than 10 hours. pression - are tied into the two 

The key is a speedy descent. descent lines at the various 

The faster they reach the bot- decompression stops. Even 

tom and then start back up with these extra tanks, howev- 

again, the less gas is absorbed. er, if either diver takes more 

To that end, they'll drop at a than six breaths per minute at 

rate of 100 feet per minute. Put any point during the descent, 

into perspective, a commercial he'll run out of gas long before 

diver descending to 1,000-plus making it back to the surface, 

feet would breathe through a The late morning sun is crest- 

surface-supplied hose and take ing over the ridge surrounding 
upward of 24 hours to reach his Zacaton as Exley and Bowden 
destination. Exley and Bowden complete their equipment 
will be there in 12 minutes. check. They're ready. One last 

Another problem is air sup- nod to each other and under 

ply. Because divers can't carry they go, heading down, down, 

10 hours' worth of gas on their and down some more through 
backs, dozens of extra tanks - mineralized sulfur clouds held 
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in suspension, 
through warm water 

growing ever darker. At 230 too late, 

feet, they maneuver around He begins inflating his buoy- 

a ledge and all light fades to ancy compensator - the "BC" is 

black. Flashlights now cut a collapsible vest used to con- 

through the darkness. Minutes trol buoyancy - but momentum 
pass. Hurtling downward and the 200 pounds of equip- 

silently, Bowden checks his ment he's wearing carry him 

pressure gauge at 850 feet and deeper. He sails past the 900- 

suddenly realizes he's used up foot mark. To kick or swim 

his breathing mix much faster would be fatal at this depth; the 
than expected. There's no time carbon dioxide generated by 
to figure out why. He may have the exertion would cause an 
enough to reach the bottom, almost instant blackout. He 
but not enough to make it can do nothing but hit his BC - 

back up. To continue on would and hard. Finally, he reaches 

be suicide. It may already be out to grab the line; as the 925- 
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foot mark slips through 

his fingers, he comes to a stop. diving in 

Little by little, the inflator the 1950s were 

begins lifting him back up hard-ass explorers in 

through the darkness and even- every sense of the word. The 

tually into water broken by sun- technology was new. Its limita- 

light. He sees Exley's descent tions, and those of the human 

line 25 feet away. He also sees body while using it, were large- 

Exley's staged decompression ly unknown. Early divers 

tanks tied into it, waiting for pushed these limitations as far 

him. But he doesn't see Exley. as they could, and then some. 

Within 30 years, they could be 

The men and women who pio- pushed no more: scuba experts 
neered the sport of scuba were reaching depths in excess 


of 300 feet. 

It was physiologically impos- sending the body into 
sible to go much deeper convulsions. The only way to 

breathing air. At such depths, go deeper is to add varying 
nitrogen - otherwise harmless amounts of other inert gases - 
- transforms into a mind-numb- helium, hydrogen, or neon - 
ing narcotic. Oxygen, too, into the mix. 

becomes toxic, poisoning the The stumbling block was 

central nervous system and decompression. Since these 2 


□ 50 


WIRED NOVEMBER 199 



because it was based on new technology have been 
tempered over the last decade by buggy version 1.0s, 
shifting standards, and quick obsolescence. And now 
there’s much more technology around, so they can get 
their fix without buying every new release. They’re 
more concerned about whether it will work and its 
longevity. It’s a different world now, and producers of 
everything from hardware to content will be burned 
if they base their market on early adopters. 

So, if a company can't depend on early adopters, how 
can it go about introducing new 
products that are innovative and 
risk-taking? 

By targeting them carefully. Don’t 
emphasize that something is a hot 
new technology, but that it does a 
specific task the consumer wants 
done. People still bear the scars of 
the Beta-VHS wars. They have not 
forgotten. They will not be burned 
again. They will wait. 

You've said the primary force that 
will drive new media is people's 
dissatisfaction with today's tele¬ 
vision programming. 

America is already more hetero¬ 
geneous than it was 40 years ago 
when television came of age. In 
the ’50s, people desired conformity. 
Today, America is diverse, not 
just ethnically but in its interests, 
desires, and levels of education. 
New media can cater to that in a 
way television never could. In addi¬ 
tion to this dissatisfaction with the 
content of TV, there is a dissatisfac¬ 
tion with the delivery system. 

With the medium itself? 

No. With the people, with the com¬ 
panies. With the providers and the 
system. We dangerously underestimate the extent to 
which certain segments of the population dislike their 
cable companies, particularly the groups we call 
“surfers” and “new enthusiasts.” 

Why do they have such animosity? 

Surfers don’t like the way these big cable companies 
have treated them. They don’t like the fact that they 
don’t have choices, that they have to buy groups of 
channels. And so much of what gets shoved down the 
wire isn’t relevant to them. 

In the case of new enthusiasts, it’s a service issue. 
New enthusiasts are demanding consumers: they know 
how much market power they wield. To them, hanging 


vertisers and manufacturers love 
ump consumers into neat, con¬ 
sent, and simple demographic 
>ups like "18- to 34-year-old 
men." But that trusty old mass- 
rket approach doesn't work in 
$ era of maddeningly segmented 
rkets and idiosyncratic consumers 
Fined more by attitude than by 
e. Surveying the new environment 
he specialty of Nick Donatiello, 
;sident and CEO of Odyssey, a San 
tncisco market-research firm that 
idies exactly what people want 
m technology, information, and 
tertainment in the home. Each 
m Odyssey conducts in-depth 
erviews with 9,000 consumers and 
ids 28 focus groups in 14 cities, 
e research gets snapped up by a 
io's who of media, phone, cable, 
d computer companies. A Stanford 
liversity MBA with a degree in sys- 
ns engineering from Princeton, 
matiello worked as a consultant at 
:Kinsey & Company and as an aide 
New Jersey Senator Bill Bradley 
fore launching Odyssey in 1993. 


They aren’t told immediately when it’s going to be 
fixed - unacceptable. 

Both these groups are ripe for the picking. That 
could mean direct-broadcast satellite. It could mean 
a regional Bell operating company. It could mean a 
wireless cable company. 

Where do online services fit in? 

In the last six months of 1994, online services didn’t 
keep pace with the growth in the PC and CD-ROM 
markets. Online services are having trouble proving 
their value to customers. In 1995, people expect 
entertainment to include moving pictures, but online 
services have limited ability to deliver full-motion 
video - or even something that is less than full-motion 
video but still compelling. 

Online media is really driven by text. 

Right. It’s either information-based or, to the extent 
it’s entertainment, it’s text-based. For most US house¬ 
holds, that’s an oxymoron. 

You have said that the demographics of broadcast 
TV viewers are going to look more and more like the 
demographics of smokers. 

Meaning older, less educated, and less wealthy. People 
in those groups have fewer alternatives for economic 
reasons or because they lack technological know-how. 
So, they are left with broadcast television, the least 
common denominator. Has this already started to hap¬ 
pen? Absolutely. Are the television and advertising 
industries in denial? Yes, with some important excep¬ 
tions. Can they stay in denial? No. Television is the 
most important thing an advertiser has today. It will 
remain the most important thing for a long time, 
though it will be less important. 

Why is all this discussion of television important? 
Because people who make computer hardware or set¬ 
top boxes or content - for CD-ROM interactive games, 
online services, or, eventually, interactive TV - need 
to recognize that fundamentally, they compete with 
television. Entertainment is the 6,000-pound gorilla in 
the American home, and in 1995, home entertainment 
is still predominantly television. 

What about the notion advanced by Vice President Al 
Gore and others that information, not entertainment, 
is going to be a big deal in this new world - things like 
long-distance learning, voting, browsing card-catalogs? 
If by “big deal” you mean more important than enter¬ 
tainment, no way. That is not supported by the research. 
It’s also counterintuitive. It doesn’t fit with anything 
we know about the way people act today. ■ ■ ■ 

Alan Deutschman (deutschman@aol.com), once the 
Silicon Valley correspondent for Fortune, is working 
on a screenplay and a novel. 
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J arrive in Belgrade bearing a box of Pampers. A wizened man at the 
bus station in Zagreb talked me into taking it for his grandchild, 
whom he has never seen. In Zagreb, the capital of Croatia, we stood 
together in a small crowd milling around a bus that would ostensibly 
take me to Hungary; in fact, it would stop briefly late at night in the 
medieval central square of a tiny Hungarian town to meet up with a 
co-conspirator bus that would finish the trip to Belgrade. There is 
no direct route between the two hostile cities. The border between 
Croatia and Serbia has been closed to the general population since 
1991. The phone lines have been cut as long. Having convinced me 
to take the Pampers on my 13-hour journey, the old man ran off, 
reappearing a few minutes later with a can of Diet Coke and a package 
of sweet wafers: my reward. "We leave Croatia and go to Slovenia to 
call Belgrade," he told me, opening his worn billfold to show photo- 
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In Sarajevo, ZaMir has done its most dramatic 
work providing connections for a city under siege. 


Masho Gessen (mgessen@glas.apc.org) is a Moscow-based journalist. 
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Vhen Croatia became indepen- 
lent in 1992, Zagreb was named 
ts capital. A ZaMir node was 
stabiished there that year. 


Signs of life: Only about half the population 
remains in the devastated town of Pakrac, 
Western Slavonia. E-mail has reached them. 


Belgrade, the capital of Serbia and the Yugoslav 
federation: ZaMirites wired it first. 


Wired by ZaMir in the spring of '95, war-torn 
Tuzla is home to tens of thousands of refugees 


In Pristina, the chief city of 
Kosovo, ethnic Albanians under 
Serbian rule have seized upon 
ZaMir as a means to overcome 
ongoing political isolation. 


150 kilometers 


100 miles 


Belgrade 


SERBIA 


arajevo 


KOSOVO 


MONTENEGRO 


Pristina 



















graphs of his two daughters who live there. 

That's exactly what e-mail is for, I thought, adopting 
the righteously enthusiastic tone of Eric Bachman, the 
founder of ZaMir Transnational Net. ZaMir means "for 
peace" in Serbo-Croatian, Transnational means "across 
the borders of post-Yugoslav countries," and Net is more 
like a fistful of tangled fishing line tossed out between 
cities in Bosnia-Herzegovina, Croatia, the rump Yugo¬ 
slavia, and a server in Germany. 

Bachman, a Vietnam-era conscientious objector who 
has been living in Germany since 1969, has the neatly 
trimmed look and ringing voice of a management con¬ 
sultant and the beard, plaid flannel shirt, and stupefying- 
ly large belly of a European frontiersman gone to pot. For 
most of the last 26 years, the 47-year-old American has 
been teaching people the basics of what is known as 
nonviolent conflict resolution. He says things like "I was 
so angry when Chernobyl happened," and after a split- 
second pause collapses into a girlish laugh, as if to say, / 
do get emotional, don't I? Only someone with that much 
faith in individual agency could have thought up an elec- 


used to think eight attempts was a lot," she says, "then 
12, then 30, and then I got a message from this man in 
Sarajevo saying he'd made 400 that day." 

Lepa Mladjenovic is the quintessential ZaMir user: 
a hyperactivist in the antiwar, feminist, and gay-and- 
lesbian movements who uses e-mail to organize joint 
actions with activists in Zagreb as well as to keep in 
touch with friends in Sarajevo and with acquaintances 
all over the world. I pass my evenings with her to the 
insistent accompaniment of dial tones emanating from 
her laptop; conversation comes to a reverent halt every 
time we hear a modem signal that just might result in a 
connection. (Fortunately, like a third of the 2,350 ZaMir 
users, Lepa uses off-line software that uploads and 
downloads messages automatically.) 

Unlike the rest of the Eastern bloc, Yugoslavia as a 
whole was not separated from the world by an iron cur¬ 
tain. Belgrade residents shopped for clothes in Italy, 
young people from Zagreb took jobs in Germany, and 
alternatively minded Yugoslavs like the ZaMir set - 
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Zagreb is a uniquely 

Inice place to fight against a war, and 
running an electronic-mail network 

£ ♦ 

is a.uniquely nice way to do it. 


tronic network that would keep the peoples of what 
used to be Yugoslavia virtually connected - in spite of 
war, international sanctions, and spiraling ethnic enmity. 

When I appear in my friend Lepa's Belgrade doorway 
at six in the morning, Pampers in hand, she forces her 
eyes open to stare at me in blank disbelief. The e-mail 
message I sent from Zagreb to inform her I was coming 
has not arrived. But that doesn't surprise her, nor should 
it: the ZaMir system in Zagreb (ZaMir-zg) has been down 
for most of the last three days, and the Belgrade ZaMir 
(ZaMir-bg), in her experience, is down every Sunday, and 
I had the bad sense to arrive on a Monday, and my mes¬ 
sage won't arrive till that night (three days en route), and 
anyway, everything is relative where time, communica¬ 
tion, and life near a war zone are concerned. Take dialing 
in, for example. I dial in to an account at the University of 
Belgrade, but after 77 attempts, my PowerBook grows 
utterly disoriented and begins emitting desperate busy- 
signal sounds, which continue ghostlike even after I'm 
sure I've disconnected the phone line. Lepa observes my 
distress with the sage tolerance of an older comrade. "I 


Ljubljana rockers, Zagreb environmentalists - were 
members of corresponding communities centered in 
Western Europe. After the war began, these cosmopoli¬ 
tans, accustomed to crossing borders at will, suddenly 
found themselves cut off from comrades in other parts 
of what had once been their nation. 

The idea behind ZaMir was to connect groups fighting 
against war in a country that was being ripped apart by 
it. The first two ZaMir centers began in June 1992 in 
Zagreb, the capital of Croatia, and Belgrade, the capital 
of Serbia and the rump Yugoslavia. In early 1994, cen¬ 
ters in Sarajevo, the besieged capital of Bosnia-Herze¬ 
govina, and Ljubljana, the peaceful capital of Slovenia, 
were wired. Recent additions include in November 1994 
Pristina, the capital of Kosovo, the majority-Albanian 
region under Serbian control within the borders of the 
rump Yugoslavia; and this past spring the Bosnian city 
of Tuzla. Even the founders of ZaMir seem awed by the 
fact that an e-mail network has taken root in the 
scorched Balkan earth. "I mean, people actually have 
ongoing conferences across these borders!" exclaims 
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Bachman. In the words of Warn Kat, a Dutch activist who 
has been working on ZaMir-Zagreb since the beginning, 
"The most ridiculous, idiotic thing has happened - a 
country at war with no money now has the highest per¬ 
centage of e-mail users in the peace movement: every 
post-Yugoslav group active in environment, peace, et 
cetera, is on ZaMir." 

Kat is a 40-year-old globetrotting troublemaker whose 
personal mythology is nearly rich enough to rival the 
convoluted history of his latest adopted land. The child 
of Holocaust survivors, he was wounded in Jerusalem as 
a child during the Yom Kippur War; he claims to be an 
heir to roughly a third of the Trans-Siberian Railroad; his 
dissertation, written in 1977, was a utopian fantasy 
about miniature computers; he has 14 brothers, two of 
whom are related to him by blood and 12 of whom are 
adopted, including three boys saved from Nazi concen¬ 
tration camps and six gay teenagers put out by their 
families; of his two brothers by blood, one is a juggler 
endlessly traveling by bus between the South of France 
and a natural farm in Estonia while the other is setting 
up grass-roots print shops in Borneo. Warn Kat has 
worked in the peace and environmental movements in 
Europe for the last 20 years. With the details of his dra¬ 
matic, novelistic background so difficult to best, it's no 
wonder he has spent the last three years in Zagreb, 
becoming famous locally for his role in the ZaMir net¬ 
work, for co-founding a volunteer reconstruction project 
in the demolished town of Pakrac, and for posting the 
Zagreb Diary online, an ongoing daily chronicle of the 
vagaries of a Western European peacenik's life in Croatia. 

Zagreb, Croatia 

There is an advantage to having this war in the heart of 
Europe, as both local and foreign rhetoric inaccurately 
but stubbornly dub the region. For one thing, European 
do-gooders - that peculiar social layer composed of 
unemployed would-be hippies, draft dodgers, and oth¬ 
ers Kat calls "refugees from their own cultures" - no 
longer have to travel to another continent to engage in 
exotically satisfying physical labor; they can help rebuild 
bombed-out houses an overnight train ride from home. 
Even better, Zagreb is a nice town, dotted with lovely 
parks and pleasant cafes set off by ensembles of cream, 
brown, and gray architectural symbols of Habsburg 
refinement. Since the war of 1991, which touched Zag¬ 
reb briefly but devastated areas an hour or two to the 
west and south, the Croatian government has lavishly 
funded the restoration of the capital, turning it into a 
conspicuously shiny example of what the heart of Eu¬ 
rope would look like if it were in Zagreb. 

Zagreb is a uniquely nice place to fight against a war, 
and running an electronic-mail network is a uniquely 
nice way to do it. "It gives me a good conscience," bub¬ 
bles Andreas Jager, 21, an apparent surfer wannabe from 
Germany who used to run the Zagreb system but has 



Just for fun, try calling Albania. Here's Bill 
Eldridge's phone number: (355-42) 42531. He's a 
cool guy and probably wouldn't mind hearing 
from a stranger. But I'm not really worried about 
your bothering him; the point is, you'll never get 
through. You could try 20 times with operator 
assistance, and at best you're likely to hear weird 
pinging noises and sounds a leaky submarine 
might make. You might possibly even get through 
to the country and disturb some random, hard¬ 
working Albanian family. But your chances of 
reaching Bill are extremely low. 

Modern communications is not one 
of Albania's strong points. 

Isolated by communism's arguably Ljubljana 510 

o 

most paranoid and hellish dictatorship 
for 44 years, Albania still has a bit of 
catching up to do with the rest of the 
world. Though only 60 miles across 
the Adriatic Sea from the boot heel of 
Italy, it is decades away from modern 
Europe. Until three years ago, there 
were no private vehicles in the country 
of 3.3 million inhabitants. (Now there 
are about 200,000, all clunkers, and it's 
no coincidence everyone drives like 
they just learned how.) Fewer than 
2 people in 100 have telephones. 

This year, however, if Bill can come through, the 
country is going to have one much stronger link 

to the modern world: the Internet. On a mission : 

from his own private god, and with funding from J 

the Open Society Institute and the United States 

Information Service, Bill is working to hot-wire ■ % 1 

Albania or bust. L ^ < j 

Sporting a shaven head, a pointy red beard, and i 3 } S.J ■ 

a glint in his eye he calls the "Evil Jesus" look, this H 1 

34-year-old Alabaman ex-punk street musician Eli WB \ 1 I 

might seem like an odd choice for wiring a nation g 

to the greater world of electronic communication. 

But Bill is probably as capable as anyone. With degrees in electrical engineer¬ 
ing, computer science, and (for good measure) Spanish literature, plus having 
worked as a network administrator in St. Louis and later at the University of 
California, Los Angeles (after crooning in the streets in Barcelona and New 
Orleans got tired), he's got the skills required. Stints in India, Holland, Spain, 
the Czech Republic, and Macedonia seem to have given him enough perspec¬ 
tive to deal with Albania. 

"After living in North Denver and on Broadway in LA, Tirane seems quite 
normal," he says, as we pick our way over garbage heaps in an alley shortcut 
to see the country's leading computer and chewing-gum dealer. 

Bill is, in fact, becoming something of a Balkan online specialist. Before 
moving to Albania, he completed a 10-month Fulbright project in Mace- 228 ► 


Bill Eldridge, top, is on a 
mission to wire Albania, 
a European country recall¬ 
ing the Third World where 
cars - let alone laptops - 
are rare. 




now moved to the Adriatic coast, where he 
dispenses tech support via a cellular tele¬ 
phone. One surmises that if Jager were back 
in Germany, he would be doing something 
a lot less fun and satisfying: his military ser¬ 
vice. Like all but one other member of the 
ZaMir-zg support fraternity, Jager sports 
shoulder-length hair. His support-team¬ 
mates are Kat; Burkie, a silent, disheveled 
character of indeterminate age who was a 
sergeant in the German army until meeting 
Kat 10 years ago, when he developed the 
habit of popping up everywhere Kat goes; 
Ognjen Tus, 45, a techno-hippie who main¬ 
tains he drives one of the last Volkswagen 
Bugs made in Yugoslavia; and Srdjan 
Dvornik, a weary 42-year-old intellectual 
political activist. 

In each city, the ZaMirites seem to have 
a distinct group identity, and most of them 
have never met their counterparts in the 
other cities. Only Bachman is acquainted 
with all the systems operators - there are 
two or three of them at each node. Some 
ZaMirites are geeks, some are intensely polit¬ 
ical, and the Zagreb ZaMirites are notably 
cool and generally pleased with themselves 
for running such a nifty project. 

No more than two of them at a time could 
possibly fit into the ZaMir-zg domicile, a 
pine-paneled room that in summer heat 
produces a distinct sauna effect. The six 
computers that comprise the Zagreb node 
reside on pressboard atop sawhorses. The 
file server has been temporarily stripped of 
its case, which, technology aggressively 
demystified in keeping with ZaMir's use-it- 
don't-fetishize-it attitude, has been adapted 
as an ineffectual but symbolic liquor cabinet. 
For my first two nights in Zagreb, Kat sleeps 
stretched out between the two makeshift 
tables: he has just rented a new apartment in 
Zagreb, but he doesn't have the keys. 

The part of the world that used to be 
called Yugoslavia has a peculiar effect on 
journalists and other writers: we start ob¬ 
sessively culling vignettes we claim embody 
the spirit or logic of the whole place. A town 
comes to signify the entire country, a person 
its long history, and a lost puppy the over¬ 
whelming scope of the refugee problem. 
Perhaps there is simply too much confused 
and disheveled life to grok in this land, 
where a message from Zagreb to Belgrade 
(a six-hour drive before obstacles caused by 
the war) needs to travel between 4 and 48 
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hours via a server in Bielefeld, Germany. 
Perhaps it is simply the Balkan trend toward 
compartmentalization and miniaturization. 
Whatever the reason, the story of Warn Kat's 
keys strikes me as properly symbolic of the 
entire ZaMir phenomenon. 

This is how it went: After being put out by 
his girlfriend, Kat rented a new apartment 
that had belonged to Kathryn Turnipseed. 
This being the Balkans, she is a separate sto¬ 
ry - a 32-year-old former commercial banker 
from New York City who has spent the last 
year traversing the post-Yugoslav countries 
training women to use ZaMir. Traveling 
under the code name Electronic Witches, 
Turnipseed is a one-woman campaign aimed 
at correcting the male domination of tech¬ 
nology (the first and only female ZaMir sys¬ 
op, in Sarajevo, came onboard just a few 
months ago) while helping the various wo¬ 
men's groups working against the war (in all 
towns made up largely of refugees, there are 
disproportionate numbers of both women 
and children). A lot of her students have 
never touched a computer. To help them 
overcome fear of high technology, she says, 

"I compare computers to things like ovens 
and cars. Just like a car, you don't know 
what's happening in the engine but you can 
still use it, and if something happens, you 
call a technician." 

But back to the keys: Turnipseed was not 
in Zagreb when Kat hoped to bed down in 
his new dwelling. When asked where she 
might be, ZaMirites gave a variety of answers 
from which one could deduce that she had 
moved to the Bosnian city of Mostar. As it 
turns out, she had moved - across town - 
not the border, but was at that moment at a 
women's conference in Macedonia, where 
she had not received messages. She had one 
set of keys, and three more sets were locked 
inside the apartment. 

Which may not sum up all of the former 
Yugoslavia, but it does capture the essence 
of the ZaMir network: at the same time the 
keys were so close and yet not within reach, 
all the ZaMir-zg software and history was 
lost somewhere on the three 500-Mbyte 
hard drives but utterly inaccessible, because 
for two days, the drives had been insisting 
they were blank. Attempts to download the 
software from Germany were foiled by bad 
phone lines. And the backups - the backups 
were with Eric Bachman, who was "some¬ 
where between New York, Bielefeld, 220 ► 
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Think underground comix, writ large 
and fluorescent. This is the art of 
Frank Kozik, who takes the cynicism 
of punk and applies it to the cheery 
imagery of children's books, the 
pap of propaganda posters, and the 
banality of advertising. 

Man's Ruin: The Poster Art of Frank 
Kozik shows the artist at his most 
whimsical and sinister. In this retro¬ 
spective, benign and bland images 
are refracted through Kozik's fun- 
house mirror as shocking colors, bold 
lines, chrome, and kitsch. Familiar 
warm-and-fuzzy elements are recast 
in unsettling situations. Mom's 
benevolent smile is sabotaged by 
the tentacles emerging from the 
steaming pie she holds. And what's 
Dad doing with that riding crop? 

Kozik's poster art first appeared in 
the early '80s in Austin, Texas, where 
he was promoting shows at a night¬ 
spot called the Cave Club. Now his 
San Francisco in-house production 
company, Man's Ruin, has created 
a series of limited-edition vinyl sin¬ 
gles with original dust-cover art¬ 
work as well as illustrations for the 
Addicted to Noise website (http:// 
www.addict.com/atn/) and poster art 
for the Rock & Roll Digital Gallery 
(http://www.hooked.net/julianne 
/index.html). A Kozik screen saver 
will soon be available from Julianne 
Multimedia. - Keith Hunter 

Man's Ruin: The Poster Art of Frank 
Kozik: US$24.95. Last Gasp: 111 
Florida Street, San Francisco, CA 
94110, +1 (415) 824 6636, on the 
Web at http://www.woof.com/last 
_gasp.html. Screen saver: $29.95. 
Julianne Multimedia:+1 (415)892 
0599, on the Web at http://www 
.hooked.net/julianne/index.html. 





June2&3 


Qominguez Hills 


KZfS-22 ©I^SKcziK/CowJiBf' Suuifc 


Gctcen Voice 










F or Maurice Williamson, cutting code 
in C++ ranks just below sex in terms 
of pure pleasure. Such enthusiasm 
for the lingua franca of engineering pro¬ 
gramming would be unremarkable if 
Wi 11 him soli were a mere propel ler head, 
bti t the 44-year-old Eric Clapton look-alike 
happens to be a government minister. 
Specifically, the Honorable Maurice 
Donald Williamson MP is Minister of 




Transport, Minister of Communications, 
Minister for Information Technology, 
"Minister of Broadcasting,*Minister of Sta¬ 
tistics, and Associate Minister of Health 
of New Zealand, a Pacific island nation 
known to its inhabitants as “God’s Own 
Country,” or simply “Godzone.” 

Having so many portfolios Lo look after 
prevents Williamson from surfing the Net 
for more than half an hour each night. But 
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communications and broadcasting don’l 
take up much of his time because New 
Zealand has radically deregulated both. 
Anybody - including foreign telcos and 
cable operators - can do anything they 1 
in these areas. Williamson will freely tel 
you that Saddam Hussein could run a 
radio station in New Zealand if he wishe 
If you own spectrum, which you can pui 
chase in a government-run auction, you 
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can use it for cellular phones, TV, radio, 
whatever - you and the market decide. 
This freedom from red tape puts Godzone 
in the words of Nicholas Negroponte, 
director of the Media Lab (see “Being 
Nicholas,” in this issue), “so far ahead of 
the US, it is the mouse that roared ” Make 
that the kiwi that roared, after the long- 
bcal vC|l f lig htless bird Godzoners have 
adopted as their national symbol, mafin 


In the wake of radical deregulation, telcos have flocked to New 
Zealand. Ameritech and Bell Atlantic own just under half of 
Telecom Corporation of New Zealand Ltd., a former government 
monopoly. MCI and Bell Canada are backing a long-distance 
competitor to Telecom New Zealand, BellSouth runs a cell¬ 
phone network and, as Telecom New Zealand begins trial test¬ 
ing fiber-to-the-curb video, at least two US cable operators are 
gearing up to build their own full-service broadband networks. 

What they have found is an astonishing¬ 
ly beautiful country - hot springs and 
geysers in the north, forests and fiords in 
the south - coupled with what appears to 
be an astonishingly beautiful regulatory 


God's Own Country is about as far away 
from anywhere as is possible - its nearest 
neighbor is Australia, over a thousand 
miles to the northwest. New Zealand con¬ 
sists of two main islands. North and South, 
whose climates range from subtropical to 
subarctic. The country is about two-thirds 
the size of California, but with about one- 


Wellington, with its picturesque bay loca¬ 
tion, numerous cafes, and nearby winer¬ 
ies, resembles a pocket-sized San Francis 
co (to the unfortunate extent of being 
built on a major seismic fault). 

As their recent, almost embarrassingly 
one-sided triumph in the America's Cup 
yacht race demonstrated. Kiwis have 
always excelled at sport. But New Zealan¬ 
ders have also begun to make their mark 
in other areas. In movies, for example, 
award-winning directors such as Jane 
Campion (The Piano) and Peter Jackson 


“It’s an experience our own government should look at care¬ 
fully,” affirms Bell Atlantic CEO Ray Smith, “especially as Con¬ 
gress rewrites the United States telecommunications law.” Here’s 
some advice for Newt and Company from Roderick Deane, CEO 
of Telecom New Zealand, on what to do with the FCC: “Put a 
bomb under it, blow it up,” Deane says. “Regulations slow the 
pace of competition.” 

That may be hyperbole, given that the government in Godzone 
does have a role, if a limited one. There 
are basic antitrust regulations on the 
books, and the state acts as a clearinghouse 
for resources such as spectrum. “In New 
Zealand, the current policy regime aims 
to encourage competition and develop¬ 
ment in the industry,” Williamson ex¬ 
plained in a recent speech. “Entry into the 
market is restricted only by willingness to 
pay the market price for a radio frequency 
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tenth the population. More than 80 per¬ 
cent of New Zealand's 3.5 million people 
are of European (predominantly British) 
descent, most of the remainder being 
Maori, the Polynesian folk who inhabited 
the islands before the Brit settlers arrived. 

But today, according to Kiwi historian 
Keith Sinclair, "in their way of life. New 
Zealanders belong to a branch of New 
World civilization, the main centers of 
which are Sydney, San Francisco, and 
Auckland - the Pacific Triangle." Compar¬ 
isons to California are not far-fetched. 


environment. In fact, it’s the very model 
of what many US legislators and lobbyists 
have labored to create these past few years. 

“There are very few places in the world 
where things are so driven by business 
realities,” says Jack Matthews, a US ex¬ 
patriate who manages Kiwi Cable Com¬ 
pany Ltd., the country’s first cable TV 
operator. “What’s happening here in New 
Zealand is a precursor for what will hap¬ 
pen in other countries.” 


(Heavenly Creatures) have recently come 
to the fore internationally. 

Granted, Godzone has no Silicon Valley, 
but the country is not short on entrepre¬ 



neurial flair. As you would expect from an 
isolated nation. New Zealand boasts a 
long history of individuals rolling up their 
sleeves and doing their own thing. New 
Zealanders pride themselves on being 
able to fix anything with number eight 
wire, thick-gauge cable that farmers use 
for fencing. In banking technology, for 
example, they long since wired up an 
overnight check-clearing system. More 
recently. Kiwis have implemented a 
nationwide funds-transfer scheme that 
enables customers to pay for their pur¬ 
chases at gas stations, supermarkets, and 
other stores using an ordinary bank card 
to direct-debit their accounts. 


license, if required. There are no specific 
restrictions on the introduction of new 
broadcasting technologies. There are no 
restrictions on the level of overseas own¬ 
ership. There are no ‘must carry’ rules for 
cable operators. Essentially, the govern¬ 
ment aims to encourage investment in the 
industry. You are free to prosper in the 
broadcasting industry. You are equally 
free to misjudge the market and go broke.” 


U 


Bob Johnstone (bobjohnstone@twics.com), Wired’s Japan corre¬ 
spondent, reports on technology trends in the Pacific Rim. His arti¬ 
cle on Nichia Chemical, “True Boo-roo,” appeared in Wired 3.03. 


I illiamson describes New Zealand as 
“a little country at the bottom of the 
' wrong side of the world,” an isolated 
place where sheep outnumber people by 
almost twenty to one. An unlikely location, you might think, for 
the shape of convergent things to come. But it turns out that New 
Zealand has a long history of radical and innovatory behavior. 
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Kiwis were the first to give women the vote for national elections 
(a radical move back in 1893) and the first to achieve powered 
flight (in March 1903, a full nine months before the Wright 
brothers). They were among the first to introduce a welfare state 
and to adopt sustainability as their environmental management 
policy. They climbed Mount Everest before anyone else, and, 
more recently, invented bungee jumping. Wellington, New 
Zealand’s capital, was one of the original municipal governments 
to have a presence on the Internet. New Zealand was one of the 
first - and is still one of the only - countries to charge for Inter¬ 
net usage with a volume-based rate on an international link. 

It was the welfare state that got Godzone into trouble. Health 
care, job security, pensions, and the like were introduced by the 
government during the 1930s in response to widespread unem¬ 
ployment. By 1984, 
New Zealand had 

Ask Net luminaries like Vint Cerf or run up an external 

Steve Cisler for models of community net- debt big enough 
works in action, and they will tell you the to make a Latin 

US has a lot to learn from the example set American country 

by Richard Naylor and Wellington City Net. 

Depending largely on goodwill and with 
virtually no budget, Naylor has chalked 
up a remarkable string of firsts. Thanks 
to his efforts, Wellington was one of the 
first cities in the world to put documents 
such as bylaws on a gopher server. Most 
recently, Naylor used his trusty Mac, some 
fiber (probably number eight), and CU- 
SeeMe to feed a televised choral music 
festival from a Wellington suburb onto 
the Internet - a month before the Rolling 
Stones concert on Mbone. "I had a lot of 
fun with that," Naylor grins. 


Labour government reformers sprang their program without 
warning on an unsuspecting electorate - it wasn’t even an issue 
during the election. Many voters bitterly resented initial effects 
of deregulation such as soaring prices - subsidies disappeared - 
and the loss of thousands of jobs as industries were privatized. 

How did this radical elite get away with such unpopular poli¬ 
cies? Political commentator Colin James explains that New 
Zealand is a small country of only 3.5 million people, where 
the one-chamber system of government has few checks and bal¬ 
ances, and it is normal for the cabinet to be run by a handful of 
senior ministers. 

“Few other demo¬ 
cratic systems, if 
any,” James says, 

“would have per¬ 
mitted so much to 
be done by so few.” 

One of the radi¬ 
cals’ most unpopu¬ 
lar decisions was to 


blush, largely to pay for pensions and 
social security. The Kiwis had also con¬ 
structed for themselves what was arguably 
the most tightly controlled economy this 
side of the Iron Curtain. Wages, prices, 
interest rates, foreign exchange - as Don¬ 
ald Brash, governor of the Reserve Bank of 
New Zealand recalls: “Anything you might 
think of that could move, the government 
controlled it.” 

Ironically, Robert Muldoon, prime min¬ 
ister from 1975 to 1984 and a principal 
architect of this nanny state, was himself a conservative. Even 
more ironic, the reformers who set New Zealand on its course 
of radical free-market deregulation were nominally socialists. 
Elected in 1984 to govern a country teetering on the edge of 
bankruptcy, the new cabinet - whose average age was in the ear 
ly 40s - embarked on a program of economic deregulation that 
moved faster and went deeper than anywhere else in the world. 

And they did this without a popular mandate. In fact, the 


The world may also have lessons to 
learn from the pioneering experience of 
John Houlker. Houlker is the keeper of 
Godzone's Internet gateway at the Univer¬ 
sity of Waikato, about a two-hour drive 
south of Auckland. Commissioned to pro¬ 
vide Internet connectivity to two sets of 
customers - the nation's universities and 
its national research institutes - each of 
whom suspected that the other would use 
more than its fair share of the available 
bandwidth, Houlker came up with the idea 
of volume-based charging for Internet 
usage. The scheme has worked well in New 
Zealand, and though Houlker thinks it will 
become more prevalent elsewhere, he 
warns, "We have a very simple network 
here, with only one link. The general case 
is much more complex." 

Houlker was also the one who came up 
with the idea for the World Communica¬ 
tions Laboratory. This was an ambitious 
proposal to take advantage of New 
Zealand's deregulated environment and 


homogeneous fiber-based infrastructure 
to attract broadband trials from all over 
the world. Although the laboratory 
sparked some interest, it never managed 
to muster sufficient resources, and as oth¬ 
er countries began to initiate their own 
broadband trials. New Zealand lost its 
window of opportunity. 

In retrospect, Houlker believes the 
whole concept of the laboratory was 
flawed. "I used to think that having a lot of 
fiber up and down the country was a big 
deal," he concludes. "But in fact, it's irrele¬ 
vant." What you need to make the whole 
thing work, he explains, is high-speed 
access to the local loop. "But no one was 
willing to pay for the cost of laying the 
high-speed links into the sites." 

Houlker's response to such inertia is 
characteristic. He and his co-workers are 
laying ATM links between the University 
of Waikato and two neighboring research 
institutes. Meanwhile back in Wellington, 
Naylor and his pals are quietly wiring the 
city's downtown area with fiber for an inde¬ 
pendent broadband network. Godzoners 
continue to do their own thing, n ■ ■ 


sell off government monopolies - includ¬ 
ing the shipping line, the railroads, and 
the telecommunications companies - most 
of which were bought by foreign, mainly 
US, firms. Opinion polls showed that up to 
90 percent of residents opposed the 1990 
sale of Telecom New Zealand to a consor¬ 
tium led by Bell Atlantic and Ameritech. But what people mostly 
objected to was foreign ownership - there was little love lost on 
the old phone company. 

With a payroll of 24,500 employees, the monopoly was 
grotesquely overmanned. For example, it had one department 
devoted to maintaining its fleet of motor vehicles and another to 
making furniture. It even had a special section whose sole func¬ 
tion was to deal with telecommunications complaints - of 230 ► 
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Wired: Why is hip hop wired? 

Allen: In our long, influential tradition, hip hop is the 
first African-American music that would be impossible 
without electronic technology. People in our culture have 
taken turntables, digital samplers, and other dry tech 
and made them sing. These devices continue to bring in 
bucketloads of money for their manufacturers because 
of the new uses hip hop created - uses that weren’t antic¬ 
ipated in their instruction manuals. 

Hip hop artists took transmitters and turned them into 
production units, which required a lot of technical mas¬ 
tery. But many people seem to think African Americans 
are alienated from technology. 

That African Americans are alienated from technology 
is a myth. There is far more evidence showing quite the 
opposite. When useful technology is not kept from us by 
white people who practice racism, or when it is not used 
to oppress us, we usually find energetic ways to get a 
new maximum out of it. 

Additionally, I say that the power of hip hop lies in its 
ability to radically combine sounds, imagery, text, and 
other media within its form. While artists in other gen¬ 
res have begun to explore multimedia technologies, hip 
hop artists - whose music and culture exemplifies the 
colorful, deeply layered, wildly associative content upon 
which multimedia feeds - have been silent for no good 
reason. After all, what is a Das EFX lyric - with its multi¬ 
tudinous references and cross-references - if not hyper¬ 
text? What is a thick DJ Premier track - subtly pointing 
to and counterpointing the words of Guru’s monotone - 
if not multimedia? 

So hip hop is a form of hypertext? 

Hip hop is massively hypertextual, which is the reason 
I started this journey. There is a huge dialog within the 
hip hop culture, in which artists strike references to 
other artists, other records, news events, cartoons, TV 
shows, advertising, imagery, words, inflections, sounds, 
ideas, and concepts of all kinds. The manner of construc¬ 
tion is pastiche, an ongoing methodology within African- 
American art forms, whether one is looking at Romare 
Bearden, listening to Charlie Parker, or twisting to Public 
Enemy. I believe it’s black people who will ultimately 
give multimedia, the information superhighway, and all 
of these cold, stiff technologies the warmth, if you will, 
the funk, they so badly need. 

You say rap dot com covers hip hop, the Internet, new 
technology, and new ideas. What was your inspiration 
for the magazine? 

I was trying to guess, based on the past, what the next 
black music would be like. I knew, for it to be a success, 
it would have to employ the traditional values and tools 
of global black musical culture - syncopated rhythm, 
improvisation, repetition, the voice as an instrument and 
a tonal ideal, rough tonalities, et cetera. Also, it would 
have to be community-based (i.e., “folk” in its origin) 
and free, or near-free, at least initially. 


I concluded that by about 2015, the form to replace 
hip hop as the dominant African-American youth music 
culture would be a digital one, that it would be viruslike 
(as we understand the term now), and would move semi- 
autonomously through digital networks. Someone would 
put a sound together, send it; someone else would get it, 
add to it, send it. A whole bunch of people would get it, 
add to it, send it. It would be incomprehensible to any¬ 
one looking at it from outside the culture. But it would 
merely reflect the understandings and 
the concepts of technology of the day. 

When you say that it would be incom¬ 
prehensible to outsiders, you could be 
talking about the gangsta rap of today 
with all its detractors in politics and 
the industry. 

True. What do you think would happen 
to the current debate around the Com¬ 
munications Decency Act, the Clipper 
Chip, and gangsta rap if Scramjet sud¬ 
denly announced that we were going to 
distribute gangsta rap records through 
the Internet using PGP? 

Whose responsibility is it to bring hip 
hop music and culture to the Internet? 

It’s there already, and it’s been brought 
there by the people who 1) have Inter¬ 
net access; 2) have technical interest 
and facility; and 3) are passionate 
about the culture. But what’s absent 
are real hip hop skills. There’s no 
equivalent to a DJ Premier or Method 
Man. There are few serious black 
music professionals on the Net. 

However, the portent of online com¬ 
merce - of the beat creators in Harlem, 

Chicago’s South Side, and Oaktown 
exchanging “data” with beat lovers 
everywhere - is to me the great, naked 
call to hip hop from the Net. When 
such transfer becomes easy and com¬ 
monplace, hip hop will mutate into 
something even more organic and 
powerful. It will, essentially, become 
the ultimate hack. 

What do you see as promising on the 
Internet? What's discouraging? 

What I find encouraging is that John Lee (see “Gang War 
in Cyberspace,” Wired 2.12, page 146), one of the greatest 
hackers in the world, is black, and living in, to quote 
rapper OP Dirty Bastard, “Brooklyn Zoo.” What I find 
discouraging is that to Wired, his chief significance is 
that a white person called him a “nigger.” ■ ■ ■ 

Matt Haber (mah0547@is.nyu.edu) is a freelance writer 
and student based in New York. 


For more than 20 years, Harry 
Allen (rapdotcom@aol.com) 
has been integrally involved 
with the hip hop music scene. 

As a journalist for The City Sun 
and The Village Voice, he was 
the first to proclaim the truism 
that "hip hop is the new jazz." 
As the Media Assassin for the 
politically charged rap group 
Public Enemy, he warned a 
hip hop nation of millions 
"don't believe the hype." In 
1992, he created The Rhythm- 
Cultural Institute, a nonprofit 
organization dedicated to 
"capturing, keeping for the 
future, aggressively defining, 
and promoting the expansion 
of hip hop music and culture." 

Lately, Allen has turned his 
attention to the digital realm, 
focusing on the confluence of 
hip hop culture and the infor¬ 
mation revolution. Embracing 
technology and the Internet, 
he created the newsletter rap 
dot com and is developing a 
Larry King Live- style talk show 
with Chuck D under the aegis 
of their multimedia production 
company, Scramjet. Allen aims 
to "educate and excite, inform 
and infuriate," which is what 
he did in this e-mail interview 
with Matt Haber. 
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AN INSIDE LOOK AT MARQUEE VENTURE PARTNERS, ONE OF THE MOST FAMOUS VENTURE CAPITAL FIRMS OF MENLO PARK'S SAND HILL ROAD. 







I f you hang out for any period of time with the venture capitalists on Sand Hill Road in 
Menlo Park, California, sooner or later you will see a young man come by on a very odd 
bicycle, constructed like a rowing scull strung between two small spoked wheels. This 
man is Rollo Duncan, and he is surprisingly willing to stop and explain to strangers that 
his precarious contraption was invented by his father in their garage the year after Rol¬ 
lo’s mother died of colon cancer, in 1993. Road-testing the “rowbike” was Rollo’s only way 
of sharing grief with his father. After giving you this explanation, though, Rollo is quick to 
interview you and find out who you are and what you do for a living. And unless you’re 
a kook or a crackpot or a junkie, he will probably pump a business card into your hand. 
Rollo Duncan is a rookie venture capitalist, and it’s his job to get to know people. 

I’m a rookie reporter. It’s my assignment to get to know some venture capitalists. 

The “rowbike” has been lucky for Rollo. When he started riding it, he was enrolled at the 
Stanford University business school and - as is customary for most second-year stu¬ 
dents - interviewing at those venture capital firms on the crown of the hill. His 
grades weren’t particularly good, and his experience wasn’t very broad, but sooner 
or later in his interviews - during an awkward lull, making a stab at conversation 
- Rollo would remark that he “bikes past here every day.” At the firm of Marquee 
Venture Partners, it just so happened that the partner interviewing him, Colin 
Grissom, had just put US$500,000 into a high-end video display for exercycles. 

“You ever go up to Skyline on Old Page Mill?” Grissom asked him, referring 
to the curvy, pebble-covered road nearby which served as one of the courses f 
for the video races. 

“No, my bike can’t make those turns,” Rollo answered. 

Grissom asked him what he meant, and Rollo Duncan explained his rowbike. 
Grissom became animated. “No fucking kidding!” Colin Grissom responded, 
pointing his finger at Rollo’s chest. “You! ... you’re that guy! The guy on that | 
thing!” Grissom went to his office door and shouted down the hallway at 
whoever was within hearing distance. “Hey! Hey - you won’t believe it! 

I got in my office that guy! That guy on the wheel thing!” 

And so Rollo Duncan’s career as a venture capitalist was born, and 
Rollo was given his first lesson in how the business operates: connec¬ 
tions are everything. 
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T hat was nine months ago, and Rollo hasn’t yet brought to the firm any serious 

candidates for funding. He admits that his contribution has been questioned by a 
couple of the older senior partners, and as he says this - sheepishly, as if confess¬ 
ing - I sense he too is questioning his value. Tonight I tag along with him to the 
bougainvillea-covered Hacienda Court Hotel in Santa Cruz, where Rollo will be a 
panelist at a soiree for members of the Loma Prieta Hillbillies & Wafer Boys, a 
loose affiliation of freelance engineers who live throughout the Santa Cruz Mountains. They 
are creators of Usenet utility freeware, which they like to call “moonshine” since not all of 
it is free and clear of others’ copyright. (You might remember the Hillbillies & Wafer Boys 
as the clan feuding for years against the Jihackers, that troop of shareware coders immor¬ 
talized by Tom Wolfe in his 1994 Rolling Stone essay.) They have been lured out of their 
hollows by promises of meeting moneymen like Rollo, though so far the engineers seem far 
more comfortable chatting with the bartender than with the deep pockets in suits. They’re 
like boys at a junior-high dance, trying to work up the nerve. The participants have worn a 
path in the carpet between the wet bar in the foyer and the buffet table outside near the 
pool. Beside each dish is a little white card, on which is written, in calligraphy, the dish’s 
sponsor. Nobody seems to be trying Marquee’s batter-fried calamari. 

“I knew I should have plunked down for the chicken wings,” Rollo says in self-reproach. “It’s 




"So many engineers made a bundle in the 70< 

thing: endless youth. Here, take my 

just not fair; Microsoft always gets to sponsor the beer. At just 
one of these things, I’d like to sponsor the keg.” 

Rollo grins politely as engineers 
stroll past. “Hi, I’m Rollo Dun¬ 
can with Marquee Ventures,” 
he says. The guy takes Rollo’s 
card and moves on. Rollo isn’t 
offended. He’s only 28 years old; 
most of the engineers have 10 
years on him. “Besides,” Rollo 
tells me, “I’ll let you in on a secret: 

They don’t have to like me. As long 
as they’ve met me. Two years from 
now, when they’ve suddenly got a 
bankable idea and nowhere to turn 
for financing, they’ll remember me 
fondly.” Rollo doesn’t expect anything to 
come from tonight’s efforts. But he’s got 
to start somewhere. While driving down 
Highway 17 earlier tonight, several times he 
repeated the mantra, “You gotta lay pipe.” 

Trade associations, political clubs, boards of 
directors, softball teams. When a senior part¬ 
ner turned down an invitation to speak tonight, 

Rollo wrangled himself in as a substitute. 


Po Bronson (pobronson@aol.com) makes things 
up for a living. He is also the executive director of a 
nonprofit organization which has as its mission replac¬ 
ing US currency with yellow fin potatoes. More of his 
fantasy life can be found in his novel, Bombardiers. 
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During his 15-minute address to the audience, Rollo Duncan explains that Marquee Ven¬ 
tures is currently raising a new investment pool of $50 million earmarked for products that 
will sell for less than $50 retail. Marquee believes that in two years the consumer market 
will be so hot that shoppers will, figuratively, “be buying the shelves and the light fixtures, 
too.” A senior executive from Kmart just joined Marquee to help sign distribution deals. 

It’s hard to concentrate on what Rollo says, because he’s being heckled by a guy in a wool 
hat who’s sitting in the front row with a ThinkPad on his lap. These are no ordinary jibes; 
they’re in Jimmy Stewart’s unmistakable voice, and they’re coming from the ThinkPad 
speaker. The guy types a few words, and out comes, “Now wait just a gosh darn minute!” or, 
“Say, fella - you don’t know where a fella could get a tie like that, do ya?” Occasionally, his 
wisecracks are interspaced with a “Is that right?” created by hitting the F2 key. Rollo tries to 
ignore him, but the guy starts transcribing exactly what Rollo says, and it gets repeated aloud 
a second later by Jimmy Stewart. The crowd starts laughing. With the F5 button, Stewart 
laughs along. Rollo gives up and abandons the podium. 

Later, I’m in the bathroom trying to get some guacamole off my tie when Rollo comes in. 
He’s being chased by the heckler, who’s got the ThinkPad on a strap over his shoulder, 
speaking for him like a ventriloquist’s dummy. His name is Jim Humes, and his voice-imita¬ 
tor technology is called, creatively, the Talkman. Wizard technology inserts Jimmy Stewart- 



MMW> 


in hardware or in the '80s in software. Now they're thinking one 
;e my bank account, build me a CD-ROM that gives me a woody." 


isms, such as stuttering, into formal written English. The result is audibly enunciated “in 
real time,” Humes assures us. 

Humes asks for Rollo’s card. Rollo is hesitant, and mumbles something about Marquee 
not normally investing in “stuttering devices.” This is a big mistake, because Humes goes 
ballistic, cursing at Rollo and repeating Rollo’s prediction that consumers will be buying 
the shelves. “Now hold on for one second there, Mister - Can’t you see? Talkman software 
can sell for $39.95! That’s well under $50!” Then he accuses Rollo of being insecure about 
his masculinity and, as long as I’m standing there, accuses me of this, too. Rollo shoots back 
with the old venture capital maxim that they invest in companies, not products. We’d like 
to leave, but Humes is standing in the doorway blocking our exit. Finally, Rollo gives him a 
card, and this seems to calm the guy down instantly. 

“Say now, that’ll be fine. I, I... I’ll give you a call tomorrow then, Mister,” his ThinkPad 
says, suddenly all chummy. 

We head out to the parking lot. Rollo looks beat. I don’t ask him questions and just let 
him drive, but in 10 minutes he launches into a tirade. “There’s always going to be 
kooks. And it’s new guys like me who get ’em. People ask me if I use the Internet to 
make connections - and, I mean, sure, I read what people post. I snoop, sure. But 
if I were to post a notice requesting business plans, I’d get bombarded by the 
kooks. I’d have to close my account.” 

He cracks a window to let in some air. I had been waiting for the right 
moment to tell Rollo about my grandmother’s formula for Mud Shampoo - 
three parts peat moss to one part pottery clay, softened with cider vinegar - 
but I realize this is probably not the time. 

Rollo goes on. “In a couple more years, all those people I met in business 
school and all those people who knew me when I was in tech support at Oracle 
- all those people will start being bigwigs. They’ll join start-ups and they’ll 
head divisions. Some of the partners - I wish some of the partners around 
the firm would realize this. I mean, it’s not like I don’t know people. It’s just 
that the people I know haven’t matured yet.” 

One of the first things the Marquee partners ordered him to do was make lists of every¬ 
one he’d ever worked with or gone to school with, and find out where they are today. 238 ► 
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Who'd have thought the grooviest computers on the block this year would 
come from a bunch of suits? Well, get a load of the new Archistrat systems, 

QUTTA THE BOX THINKING ^ 

Panda's first line of sleek, sculpted Archistrat servers and work¬ 
stations comes in a rainbow of colors. Looks alone will make them an 
instant status symbol on any geek's desktop. 

But what's really knocking the com¬ 


puter industry's socks off lies 
nside these Jetsonian-deco 
cases. Panda pulled off a tech¬ 
nological coup by breaking 
the motherboard into sepa¬ 
rate modules for the micro¬ 
processor, memory, and 
communications portions. 
Now, instead of commit¬ 
ting to one platform like a 
ball and chain, invest in a 
Pentium, and if the Power- 


FINDS MATE: 

The first digital 
human - a 38- 
year-old death- 
row felon scanned from 
baby toes to aortic valves 
then posted on the Web - 
will soon have company. 
Scientists at the Univer¬ 
sity of Colorado are busy 
digitizing the body of a 
59-year-old female car¬ 
diac-failure victim. Cut 
into 0.3-mm-thick sections 
(versus the man's 1 mm), 
this corpse will offer an 
even more precise map of 
the human body. The 
Visible Human Project: 
http://www .uchsc.edu. 


PC or Alpha looks better in a few 
years, swap out the old processor 
for a new one. 

So, Motorola, Intel, et alia, want 
to put silicon in my machine? 
Make me an offer I can't refuse. 

- Lynn Ginsburg 

Archistrat 4s server: US$ 10,490. Archistrat 4b work¬ 
station: price unavailable. The Panda Project: +1 (407) 994 
2300, fax +1 (407) 994 0191, e-mail sysinfo@archistrat.com. 
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DONKEY CONKED: 

At first glance, Sega's 
Vector man appears to be a 
side-scrolling Ballz knock¬ 
off. But this game, Sega's 
answer to Nintendo's red- 
hot Donkey Kong Country, 
is a graphics-intense plat¬ 
former that pushes Gene¬ 
sis to the limits with 
smooth morphing 
techniques and 
zippy 60-frames- 
per-second anima¬ 
tion. Reason to think 
twice before buying a 32- 
bit machine. Sega of Amer¬ 
ica:+1 (415)591 7529. 


It's the great leap forward in computer 
animation that everyone's been waiting 
for, and it's brought to 
you by... Disney! Disney? 
Computer graphics? Get out! 

No, it's true. Toy Story, coming to your 
nabesthis Thanks¬ 
giving, is the 
first film 
ever drawn 
completely 
by comput¬ 
er. The in¬ 
dustry buzz 

- no, rumble - is that it's the Mouse 
works' next blockbuster. Animated 
on SGI workstations and rendered 
using an awesome amount of Sun 
computing power. Toy Story lights 
up the silver screen with a bur¬ 
nished, dimensional look and feel 
of "heightened reality" that's sim¬ 


ply never been achieved before. 

The mind behind this "buddy flick" is 
Lucasfilm spinoff Pixar. And Toy Story, the 
first of a three-movie deal with Disney, 
should turn this little company into a major 
Hollywood player. 






to say 
Toy Story 
was shot 

"entirely on location - in cyberspace." 
"But," spouts Pixar co-founder Steve Jobs, 
"you don't need to know anything about 
the technology to be blown away by this 
movie." Look for an in-depth report next 
month. - Burr Snider 
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Return with us now to those glorious, 
greedy, paper-shredding days of the Rea- 

E-MAIL TO THE CHIEF 2, 

era. Thanks to White House E-Mail editor 
Tom Blanton and The National Security 
Archive, a whole lot of elec¬ 
tronic correspondence has 
survived undeleted. 

These declassified inter¬ 
nal memos give an intrigu¬ 
ing historical perspective on 
key politicos of the '80s. For 
the first time, you can read 


damn emotional." Follow details of devel¬ 
opments in the Middle East that later led 
into the Gulf War minefield and directives 
from internal spin doctors carefully 
orchestrating leaks of misinformation. 
Never intended for public viewing, these 
explosive missives reveal the 
raw back-room energy that 
fueled the carefully polished 
public personas of the Great 
Communicator's inner circle. 

If these unsettling wheelings, 
dealings, and power plays 
hadn't really happened. White 


Oliver North's description - in highly con¬ 
versational and often poorly spelled words 
- of his "good relationship" with Manuel 
Noriega. There's also John Poindexter's 
characterization of George Shultz as "too 


House E-Mail would be the techno thriller of 
the year. - Mary Elizabeth Williams 

White House E-Mail, edited by Tom Blanton: 
US$14.95. W. W. Norton & Company: (800) 233 
4830, +1 (717) 346 2029. 
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NEW FACE ON CRIMES 
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ImageWare is changing the faces on "Wanted" posters. The San Diego-based 
company's new program, the very Get Snwf-acronymed CRIMES (Crime 

Reduction, Image Manage¬ 
ment Enhancement System) 
creates computer-generated composite drawings that are a far cry from the 
fuzzy pencil sketches used to track down the suspects of yesteryear. 

The first part of the system, Suspect ID, allows law enforcement agents 
to assemble faces from a database of assorted features, hairstyles, com¬ 
plexions, and scars. Cops toting laptops to crime scenes can produce 
full-color composites of suspects on the spot and send the images off to 
fellow crime fighters in less time than it takes to 
hot-wire a Honda. Internet-accessible image data¬ 
bases should be available in coming months. 

Agencies around felony-rich Phoenix, San Fran¬ 
cisco, and Washington, DC, are also hooking up 
CRIMES Lab, a program to modify and update 
existing suspect photos. Officers will be pleased to know the system takes 
only a couple of hours to learn, making it considerably easier to master than, 
say, Figure Drawing 101. - Mary Elizabeth Williams 


FEUROPE LOGS ON: 

The online wars will be 
heating up Europe by 
year's end. 

America 
Online, 

Europe 
Online, 
and The 
Microsoft 
Network 

plan to spam the continent 
with Euro-brand services. 
You can be sure this battle 
isn't going to be pretty. 

The real question of 
course is. Can they con¬ 
vince the French to give 
up their beloved Minitels? 
AOL: +1 (703) 448 8700, 
MSN: +1 (206)882 8080. 
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MCLUHAN 
REVISITED: 

Now that memes 
like "the global 
village" and "the 
medium is the 
message" are 
rolling off tongues, pay 
tribute to their author, 
media guru Marshall 
McLuhan. To do so, look 
no further than the Under¬ 
standing McLuhan CD- 
ROM. Text from McLuhan's 
trailblazing book Under¬ 
standing Media, an exhaus¬ 
tive bio, and video com¬ 
mentaries by Nicholas 
Negroponte, Camille 
Paglia, and Neil Postman 
resonate all the more in 
the medium McLuhan 
prophesied 35 years ago. 
Voyager: (800) 446 2001, 

+ 1 (212)431 5199. 


Suspect ID 


ImageWare Software Inc.: +1 (619) 673 8600. 
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BIG WORM WITH A GUN 


Get out of the way, Sonic and Knuckles. Go unclog a toilet, Mario. Make way 
for the return of Shiny Entertainment's segmented superhero, Earthworm 

Jim. This November, Jim's back with a 
vengeance - appearing in a toy line, 
a TV show, and a much-awaited videogame sequel, Earthworm Jim 2. 

For the uninitiated, Earthworm Jim is not your ordinary 16-bit video chump. 
He's a worm with personality; he's got attitude up to his, ah, anterior, and if 
you pause during a game, Jim occupies himself by jogging around, tossing 
bricks in the air, or pulling a dancing Elvis out of his pants. Jim is to idle cycles 
(ahem, Sonic) what Trent Reznor is to synthesized music. 

The game mechanics, too, have undergone a facelift. Gone, for instance, 
are the days of Jim swinging from hook to hook, which, game designer Scott 
Herrington explains, "was giving Jim a headache." 
Instead, our hero now hauls his buddy Snot around 
in a backpack, using his viscous qualities to hang 
from rafters and get around. 

So, sit tight and grab yourself a blaster and a big 
ol' hunka dirt: the second coming of Jim is nigh! 

- Chris Hudak 

Earthworm Jim 2: US$69.99. Playmates Interactive Entertainment: 

+1 (714) 739 1929. 


terfeit experts can conduct spot checks for 
phony threads using hand-held laser read¬ 
ers that reveal a manufacturer's DNA code. 

DNA Security Technologies has already 
promised its new Garment Guard System to 
trendy No Fear- 
a clothing com¬ 
pany that esti¬ 
mates counter¬ 
feit losses have 
topped more 
than $6 million 
this year. 

All you label-conscious fashion slaves: 
Accept no substitutes. Look for the DNA 
seal of approval. - Michael Behar 


DNA Garment Guard System: US$.02 per article 
of clothing. DNA Security Technologies Inc.: 

+1 (310)337 7779. 


NOTHING LIKE ... 
STING? Maestro of'90s 
soft rock. Multimedia 
impresario? Yes, even 
Sting is clamoring aboard 
the interac- 
tive media 
bandwag¬ 
on. Backed 
with mega¬ 
bucks from 
Paul Allen's 
Starwave, 


Sting manages an excep¬ 
tional debut on the All This 
Time exploratory music 
CD-ROM. Perhaps there is 
life after VH1. Distributed 
by Broderbund Software: 
+1 (415) 382 4530. 


Release: Late 1995, Early 1996 


Worried that your US$1,400 Donna Karan 
jacket is a cheap knockoff slapped together 

GARMENT GUARD ZZSZ. 

new system developed by DNA Security 
Technologies, you may soon be able to 
verify the authenticity of your clothing by 
reading DNA base pairs stored within the 
fabric. Yep, you read that right - DNA. 
Counterfeiters beware. DNA Security 
Technologies's process amplifies a 
short stretch of DNA a millionfold, 
synthesizes it, and mixes the micro¬ 
scopic particles into a laser-sensitive 
dye that includes shipping and brand 
name information. Finally, these 
coded particles are magnetically 
attached to the fabric. Once DNA- 
tagged clothes are on the rack, coun- 


REAL E-ART: Sick of 
cheesy electronic and VR 
art? Immersed in Technolo¬ 
gy, a book from Canada's 
world-renowned Banff 
Centre for the Arts, will 
revive your interest. This 
336-page volume includes 
new works by 16 artists 
such as Brenda Laurel and 
Michael Naimark and com¬ 
mentary by "discourse 
surfer" Allucquere Rosanne 
Stone and others. MIT 
Press:+1 (617)253 5646. 
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Someone’s Dead. 
Someone’s Lying. 
Can You Prove 
Murder One? 


You are the prosecutor on a shocking murder case 

Some artists die for their art. James Tobin killed.. 

Broderbund 


or did he? As San Francisco’s D.A., you must prove he 
did, in what has become the most sensational murder case to hit the Bay Area 
in years. Every reluctant witness and shred of evidence is required to paint a 
homicidal portrait as chilling and surreal as one of Tobin’s own paintings. 
Call your first witness, Counselor. Can you prove murder... In The 1st Degree?™ 


Available for Windows® and Macintosh® on CD-ROM at your local retailer. 
Or call Br0derbund Software-Direct at 1-800-521-6263. Refer to code 714. 

In The 1st Degree is a trademark of Broderbund Software, Inc. ©Copyright 1995. All rights reserved. Broderbund is a registered trademark 
of Broderbund Software, Inc. All other company/product names are trademarks or registered trademarks of their respective holders. 
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STREET 


R E D 


Death from Above 


T he amount of killing in 
Jagged Alliance may put 
some people off, but a higher 
principle is at work, one from 
the early days of Star Trek: 
guys in red shirts must die. 

And they die by the 
hundreds as you command a 
team of mercenaries through 
an island's jungles, crouch 
behind trees, then tiptoe up 
behind unsuspecting red 
shirts and blast 'em. 

But it's the higher-level 
economic aspect that makes 
this game a deep, time-eating 
challenge. You make money 
by recapturing parts of the 
island, and then spend it on 
mercenaries and workers. 


The hiring pool ranges 
from whiny, approval-craving 
Mary Beth to drug-addled, 



Where red means dead. 

forgetful Larry, to Fidel, an 
explosives expert who is 
suicidally single-minded in 
combat. You have to learn 
their quirks to build an afford¬ 
able team for the job. 

Jagged Alliance has its 
irritations. The voice charac¬ 
terizations can be cheesy: it's 
hard to tell whether Grunty is 
German or Irish, and Jack is 
given to Shatner-like fits of 
overacting. Also, it's far too 
easy to accidentally kill off a 
co-worker, amusing as it 
might be to hear Snake 
respond, "It's the right thing 
to do!" before shooting Ivan 
in the head. 

- Robert Rossney 

Jagged Alliance: US$79.95. 
Sir-tech Software Inc.: 

+1 (315) 393 6633, fax+1 
(315) 393 1525, e-mail 
76711.33@compuserve.com. 


Key Escrow Done Right 

W ith most encryption systems today, if you forget your key, you’re out 
of luck. PGP author Phil Zimmermann admits he receives panicky 
e-mails about lost keys all the time. His response? Be more careful. 

But now Zimmermann’s archrival, RSA Data Security, has a much 
better answer. 

The company’s new program, RSA Secure, uses a technique called 
“secret splitting,” which lets you make multiple copies of your key and 
give them out to friends for safekeeping. This works a bit like the key 
escrow system used in the US government’s Clipper chip, but with one 
crucial twist: you control how the key should be split up, how many 
parts need to be reassembled to unlock your computer, and, most 
importantly, who holds the keys. 

RSA Secure encrypts data using a powerful and proprietary RC4 
stream-encryption algorithm with an 80-bit key. Files automatically 
encrypt when you shut down your computer and decrypt when you 
start back up - provided you type the correct key, of course. 



Forget your only PGP key? RSA Secure has a better way to lock up. 

RSA Secure is ideal for laptop owners who want to carry around con¬ 
fidential information without worrying about it falling into the wrong 
hands. Thieves might swipe your laptop, but if the files are encrypted, 
they can’t nab your data. 

What makes RSA Secure better than its rival programs - such as Fis¬ 
cher International’s SafeBoot and Scrambler Technologies’ Scrambler 
for Windows - is the ability to generate multiple keys. With RSA Secure, 
you can split the key into four parts and give a specially made “key 
diskette” to your company’s chief information officer, treasurer, auditor, 
and director of human resources. Now, if Sam in Finance gets hit by a 
truck, you can still access your accounts. 

Is RSA Secure really secure? The company claims that cracking a 
single 80-bit RC4 key would take more than 70 trillion years of MIPS 
computer time. It’s certainly fast: the RC4 algorithm cranks through 
850,000 bits per second on a 33-MHz 486 PC. - Simson Garfinkel 

RSA Secure: US$129. RSA Data Security Inc.: (800) 782 5453, +1 (415) 595 8782, fax +1 (415) 595 
1873, on the Web at http://www.rsa.com. 
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Out of Space 

E ver since a friend came 
back from Japan several 
years ago with a black-and- 
white version of Space 
Invaders for GameBoy, I've 
eagerly waited for a local 
version to appear. Now it's 
here and it's even better - 
someone had the bright idea 
of the Super GameBoy - a 
gizmo you slot into Super NES 
that lets you play GameBoy 
games on the big screen. 

Rather than sticking with 
a predictable colorized 
version, Nintendo realized 
that the original code took 
only about 2 Kbytes of ROM 
and that there was plenty of 
room for a full-blown 
"arcade" version. Sure 
enough, it unpacks itself and 
takes over the Super NES like 



Mutant memories. 


a full-size cart. The new 
options include a two-player 
game and choice of graphics: 
black and white, cellophane, 
or "color" modes. The best 
feature is the vertical cabinet 
mode that even fakes the 
color planet-space mirrored 
painting: with the perfect 
sound effects, it's an uncanny 
time-warp experience. Watch 
for the "Y" in "PLAY" to 
appear upside down and the 
little invader come in to turn 
it around: incredible. "Space 
Invaders - They're Back!" says 
the box. They never went 
away, pal. I'm worried it's the 
acne that's returning. 

-John Kennedy 

Space Invaders for GameBoy: 
US$29.95. Super GameBoy 
adapter for Super NES: 
$59.95. Nintendo: (800) 255 
3700, +1 (206) 882 2040. 


Lost Soul, Will Travel 

O ver a year ago, I stumbled across the Japanese-language release of 
a multimedia tour de force, Eastern Mind: The Lost Souls of Tong 
Nou , at the Kinokuniya Bookstore in San Francisco’s Japantown. Since 
my Japanese has never matured beyond the basics, I was forced to rely 
on instinct as the strange creatures populating the CD-ROM adventure 
babbled at me in Japanese. It was an overwhelming, surreal experience. 

Now the English version has been released, and I understand every¬ 
thing I missed before. It is still an overwhelming, surreal brain jam - 
one I recommend highly. Eastern Mind feels like Myst , only far, far 
weirder. Based on the Buddhist ideal of perpetual reincarnation and 
betterment, players search for their lost souls on the spirit-stealing 
island of Tong Nou, a nexus of wisdom, dreams, time, and the force 



Lose yourself in the phantasmagoric mind of Osamu Sato. 

of life itself. (The island resides in the digitized head of the designer, 
Osamu Sato, and is accessible by his ears, cheeks, and mouth.) 

Sound involved? It is. Hideously so. Eastern Mind is a trip straight 
down a sociocultural well that’s centered on esoteric goals and satu¬ 
rated with psychedelic imagery and jarringly original music. 

Sato’s art, particularly the creatures populating the exotic island, is at 
once elaborate and childlike. His sprawling, energetic life forms strad¬ 
dle a stylistic line somewhere between tasselled, ornamental jewelry 
and Mr. Potato Head. This suggestion of simplicity embodies the coolest 
aspect of Eastern Mind: Sato’s continual artistic presence - in the 
graphics, music, ambient sounds, and deep spiritual undercurrents. 
Eastern Mind reminds us of the finely crafted, personalized worlds that 
technology allows us to create and showcase. - Chris Hudak 

Eastern Mind: The Lost Souls of Tong Nou: US$59.98. Sony Imagesoft: (800) 922 7669, +1 (415) 655 
5683, on the Web at http://www.sony.com. 


Nature Abhors a Vacuum 

U ntil semiconductors were used in electronics, 
there was a vacuum. Bottled in glass with a 
dull red glow emanating from their centers, vacu¬ 
um tubes are all but passe except in high-power 
radio-frequency devices such as transmitters and 
microwave ovens. 

But don't tell that to the publishers of Vacuum 
Tube Valley . These old-time tube aficionados, who 
recall the days of clicks, pops, and tubes that 
burned out as the "Golden Age of Hi-Fi," publish 
their subversive periodical right in the heart of 
Silicon Valley. In it, you'll find information on cur¬ 
rent availability of parts (hint: look to Russia), 



The Golden Age of Hi-Fi? 


unabashedly biased comparisons between tube and 
transistor devices, and interesting bits of history. 

Before discovering sex, I designed and built elec¬ 
tronic devices with tubes, so Vacuum Tube Valley is 
pure nostalgia - though I take issue with their thesis 
that hi-fi used to sound better. I, for one, am glad to 
be free of heavy, hot, high-voltage tube circuits and 
finicky vinyl records. But, what the hey, the writing is 
clear, the illustrations crisp, the orientation retro. 
And, as one article reminds us, "Semiconductors are 
quite susceptible to ionizing radiation, whereas 
tubes are nearly immune to radiation. This might be 
an important consideration to those audiophiles 
who plan to use their equipment after the nuclear 
holocaust." -Jef Raskin 

Vacuum Tube Valley: US$25 per year, $35 via airmail. Vacuum 
Tube Valley: +1 (408) 733 6146, e-mail jatwood@netcom.com. 
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Feh-Tish 


Spam I Am 

D espite jabs from David 
Letterman and a recent 
lawsuit over the use of its 
name by an unflattering 
Muppet critter, Spam - the 
world-famous canned 
luncheon meat - remains as 
popular as ever. In Guam, car 
dealers offer a free case with 
a new automobile purchase; 
its name has even been co¬ 
opted for Internet jargon. 

For yet others, Spam is more 
than a compressed loaf of 
nitrite-laden meat byprod¬ 
ucts: it's a great gift idea! 

Hormel Foods, makers of 
Spam since 1937, satisfies 
that itch for giving with a 
Spam products catalogs 
smorgasbord of household 
goods - sweatshirts, caps, 
duffels, license-plate holders 



Byproduct to buy. 

- all emblazoned with the 
ubiquitous yellow-and-blue 
logo. Why not "thrill your 
dinner guests" with a Spam- 
burger apron, "dazzle people 
you meet" with handcrafted 
Spam-can replica earrings, or 
shuffle up your Spam playing 
cards-"the talk of your 
club!" Whether you're giving 
or receiving, you'll be certain 
to join the world in saying, 
"Spam - we love it!" 

Prices range from two-for- 
a-dollar miniature Spam-can 
fridge magnets to a US$109 
warm-up suit. T-shirts are 
sized L to XXXL... a reflection 
of marketing research? Any 
way you slice it, this catalog 
is a winner. - Colin Berry 

Spam catalog: Free. Flormel 
Foods: (800) 588 7726, 

+1 (507) 437 5345. 


Look what's talking 

The market-research folks at Polaroid must have been reading my mind 
as I wondered what could possibly be the dumbest and most useless 
tech gadget ever made. Their answer: a talking camera. And thank 
goodness, because taking pictures of family and friends has always 
been such a pain: You had to boss them around, get them to smile, and 
then take the shot. But the Polaroid OneStep Talking Camera changes 
all that. With a mere press of a button, the camera plays your own pre¬ 
recorded voice - or one of the three, built-in “witty remarks” - to the 
delight of your subjects. Appropriately, unfunny comedian Sinbad 
signed on as the OneStep’s pitchman. 

OneStep Talking Camera: US$49.99. Polaroid: (800) 343 5000, +1 (617) 386 2000. 


Spaghetti maker 

My father had a telephone, an answering machine, a fax, and a modem 
in his personal office, but only one line. Investing in a ComShare tele- 



This year's nominees for dumbest designs. 

phone line-sharing box brought him spaghetti-line hell. The ComShare 
boxes do work - just not very well. For the line rerouting to work effec¬ 
tively, you need to record a message on your answering machine that 
instructs fax callers to punch in a keypad number to send a document. 
Things become even messier with call waiting. Voicemail hell is a 
charm compared with ComShare. It’s perfect if you want to cut back on 
the number of calls you receive. 

ComShare 350,550, 750 series: US$89.95 to $179.95. Command Communications Inc.: (800) 288 
3491,+1 (303) 751 7000. 

Stomach pump 

Is it possible to get an abdominal workout by lunging Abflex, a gun-like 
Nerf machine, into your gut? The inventor of this stomach-strengthen¬ 
ing device claims so. As proof of its effectiveness, ads tout the fact that 
Abflex was designed by a computer. In just three minutes a day, spare 
yourself a humiliating trip to the gym and still flatten that flabby waist¬ 
line. All “while you sit in a chair or even watch TV.” - Howard Wen 

Abflex: three payments of US$19.95. Kent & Spiegel Direct Inc.: (800) 903 9494. 


Fangs for the Memories 

W hat was the greatest vampire movie of all time? 

No, not Bela Lugosi tiptoeing around in creaky 
old Dracula . Not Interview with the Vampire, either. 
No, the best of the bat boys appeared in an obscure 
1932 Danish classic called Vampyr . 

Directed by legendary filmmaker Carl Theodor 
Dreyer (The Passion of Joan of Arc, Day of Wrath), 
this beautifully remastered version from Kino on 
Video tells the eerie tale of a young man whose 
ramblings through a pastoral countryside bring him 
to an inn where doom reigns. It seems one of the 
innkeeper's daughters has received a lethal hickey 
from the undead and is failing fast. The race is on 
to find the fanged one and his henchmen before the 
beautiful victim loses her soul. 

What separates Vampyr from other films in the 
genre is the sense of terror imparted by its bizarre 
edge. There is no gore, no monsters, no wild chase 
scenes, no pseudo-eroticism, no man-into-bat silli- 



Scary sights to keep you up nights. 

ness. Instead, a surreal edge of suspense prevails. 
The viewer stumbles into a world where the rules 
change from scene to scene, where shadows come 
alive with horror, where silences are deafening, and 
where time runs in constant short supply. The horror 
comes not from a monster, but from a world where 
monsters thrive. 

Dreyer's bold camera captures amazing sequences 
- especially the hero's terrifying dream of being 
sealed in a glass-lidded coffin, watching the world 
pass by upside down en route to his burial. The cli¬ 
max of the action, when the vampire's protector is 
cornered in a flour mill, is considered one of the most 
horrifying (nongruesome) scenes ever conceived. 

Vampyr was made the same year as Lugosi's Drac¬ 
ula but was met with confusion and scorn by critics 
and audiences. Today, however, its bold imagination 
reveals it to be the rarest of rarities: a brilliantly 
conceived work of art. - Phil Hall 

Vampyr : US$29.95. Kino on Video: (800) 562 3330, +1 (212) 629 
6880, fax +1 (212) 714 0871, e-mail kinoint@infohouse.com. 
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Something in 
the AIR 

G oon, admit it: you've 
always wondered how 
to get maximum range when 
tossing a french fry across 
your dining room. And, of 
course, you're dying to know 
about the "Transmission of 
Gonorrhea through an Inflat¬ 
able Doll." Aren't you? You 
need some AIR. 

Published by a group of 
Nobel laureates, geniuses, and 
Ivy League scientists, AIR - 
Annals of Improbable Research 
- is one of the finest contribu¬ 
tions to civilization, or at least 
to the ongoing search for 
scientists with a sense of 
humor. AIR exposes the soft 
underbelly of science - and 
gives it a damn good tickling. 



Asquirrely tumor? 

AIR feeds on legions of 
researchers around the world 
- unsung heroes who report 
on real and fictional scientific 
projects. If you ever doubted 
that people get research 
grants for the weirdest things, 
AIR will restore your faith. 

To check out the nearest 
thing to a gagfest that exists 
between academic covers, 
subscribe to the bimonthly 
paper version of AIR, or 
peruse its e-mail incarnation, 
mini-AIR. You can't afford to 
be left out. Like they say at all 
the best weird-science con¬ 
ventions: If you're not part of 
the solution, you're part of the 
precipitate. - Matt Bacon 

Annals of Improbable 
Research: US$19.95 six issues 
per year. Improbable 
Research:+1 (617)491 4437, 
e-mail info@improb.com. 


World Cup on Acid 

V irtual-reality gaming dwells in a wonder stage, the territory of the 
curious and small groups of truly hip cyberteens - but GreyStone 
Technology’s MagBall could change that. MagBall is not a “shoot or be 
shot” testosteronefest, it’s a sport. 

Six of the world’s first sleek, black MagBall pods can be found at the 
Cybermind virtual reality center in downtown San Francisco. Greet 
your two teammates and three opponents, slide into a pod, and sit back 
as your new reality - a massive Day-Glo playing field - fills the high-res 
monitor before you. Sitting in what appears to be a giant jet-propelled 
drink coaster, your view is like the World Cup through the eyes of a 
center forward on acid. 

In a streak of light, a ball zips past your pod. You pull your joystick 
trigger to magnetically attract it to the front of your pod and race off 
toward the goal, a running-back coaster bound for glory. 



A giant step out of the wonder years. 

As in the old arcade game Asteroids, you have to overcome your pod’s 
momentum to change direction. You can get going pretty fast, but 
changing directions is like stopping and running the other direction on 
a playing field - it takes time and effort. This helps make the gameplay 
more real, rewarding finesse and strategy over brute strength. 

My second game was a clincher, down to the five-second warning. 
When I missed the shot at the last second, I felt exactly as if I’d missed 
a winning goal in a pickup soccer match. I shook my head, planned for 
next time, and joked with the other players. 

MagBall is a virtual sport - with all the competitive excitement and 
team play of the real thing - and, more important, it’s a giant step 
toward pulling virtual reality out of the wonder years. 

- Caleb John Clark 

MagBall at Cybermind Interactive: US$7 per eight minutes play time. Cybermind Interactive Inc.: 
(800) 492 9237, +1 (415) 693 0348, fax +1 (415) 693 0462, e-mail cybermind@compspec.com, on 
the Web at http://www.cris.com/~cybermn2. 


Nine Months 

N ow that I'm past the where's-the-nearest-toilet 
stage of my pregnancy, I'm starting to get curi¬ 
ous about what's going on inside. My basketball 
belly doesn't offer any dues, and sonograms - 
though they show the kid moving in real time - 
are too grainy to make out much. 

Nine Month Miracle, a CD-ROM from A.D.A.M. 
Software, reveals the world of the fetus through 
commentary, animations, and intricate photographs 
taken inside the uterus. Swedish photographer 
Lennart Nilsson's portraits at various stages are 
stunning: almost surreal, they show the fetus in full 
color, suspended in the nether world of the womb. 

In a slightly cheesy device, a miniature "Dr. 
Richards" appears inside the photographs, offering 
tidbits on such matters as how large the baby has 
grown, how much it moves, and what it hears inside 
its watery home. Some fetal fun facts: babies 
breathe and swallow amniotic fluid, recognize voic¬ 
es, and suck their thumbs as early as four months. 

At 16 weeks, I learned, my little growth measures 
about 3 inches long, weighs less than an ounce, and 
already kicks and squirms. 



Good development, poor delivery. 

The CD-ROM also offers insightful explanations 
of fraternal and identical twins, helps demystify 
Cesarean sections, and describes the stages of labor. 
Videos of live C-sections and vaginal deliveries also 
can be watched, if you're up to it. 

Nine Month Miracle would be far more tolerable if 
A.D.A.M. ditched the model couple who walk you 
through a pregnancy. Our hosts, Adam and Eve, ask 
enough intelligence-insulting questions to prove 
they are the first couple to produce offspring: "We 
were wondering if sexual intercourse would harm 
the baby?" Worse, Adam describes the birth as if it's 
a football play, and both of them spew out a life¬ 
time's worth of groaners: "Don't tell my mom...." 
Mum's the word!" 

Of course, the scariest part is the removable fig 
leaves on Adam and Eve: you can leave them stuck 
on the genitals and "female breasts" - just in case 
Junior gets too curious a few years down the road. 

- Mandy Erickson 

Nine Month Miracle, CD-ROM for Mac and Windows: US$39.95. 
A.D.A.M. Software Inc.: (800) 408 2326, +1 (619) 549 0222, 
fax (800) 288 2326. 
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PARKING 


And a ride on the Reading 
Railroad. Because now you 
can play the Monopoly® game 
over the Internet. With the 
new Monopoly CD-ROM Game. 


Just load up, log on and bring greed 
to life with 800 high-resolution 3D 
animations and 16-bit digital sound. 
Connect with up to 6 cyber-tycoons 
worldwide in real time. And make 
them go bankrupt in 3 different 
languages at once. 


So next time you're out cruising 
the superhighway, pass GO, collect 
$200 and bring the whole world 
to its knees. 

To learn more or set up an 
internet game, go to our Web site: 
http://www.monopoly.com 


Interactive 


NEVER LOOKED SO 
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Sviatoslav Richter 

Richter: The Authorized Recordings 
Philips Classics 
Access Code 1217 

R ussian pianist Sviatoslav Richter, who turned 80 
this year, is one of the great musicians of our 
century. A victim of Soviet oppression, he was 
unknown in the West until relatively late in his 
career, when he was finally allowed to tour Europe 
and the United States - an event that quickly 
brought him international fame. 

Richter emphasizes playing exactly what is writ¬ 
ten in the score rather than interpretation or tech¬ 
nique (though he possesses plenty of the latter). He 
has gone so far as to suggest that he does nothing 
more than reproduce what's on the page: "Only the 
text matters," he says. Nevertheless, no one else can 
do it quite the way he does, playing with impeccable 
style, detail, power, and an unmatched rhythm. 



Eschewing the commercial music business, Richter 
has made few studio recordings and prefers to give 
concerts at small venues, refusing to set the program 
in advance and sometimes canceling inexplicably at 
the last minute. Fortunately, he often permits his 
concerts to be recorded, resulting in a musical legacy 
available on numerous labels. 

The Authorized Recordings includes mostly live 
performances from recent years, previously released 
as a mammoth 21-CD set. Philips has now reissued 
them in more manageable two- and three-disc 
packages, grouped by composer. Particularly recom¬ 
mended are the Mozart, Schubert, and Scriabin- 
Prokofiev-Shostakovich collections. 

The quality of this set varies, and some devotees 
may prefer earlier versions of the pieces here. But in 
addition to good recorded sound (many of the Soviet 
and bootleg recordings are dreadful), perhaps the 
most appealing element of these later performances 
is experiencing Richter at this mature stage. Though 
still capable of bravura, he embodies the assured 
playing that comes only from a long career of exam¬ 
ining this music and a lifetime of experience. 

- Bryan Higgins » 


Aretha Franklin 

Aretha Now and Aretha: 
Lady Soul 
Mobile Fidelity 
Access Code 1218 

The guitars roar, the kick 
drums rumble, and the battle 
between the church and the 
street informs every note 
Aretha sings. Capturing 
Mobile Fidelity Sound Lab's 
always amazing talents, these 
recordings allow every heav¬ 
enly high and earthly low to 
shimmer and shine like one 
collective halo. This Ultradisc 
twofer, following Fidelity's 
remastering of / Never Loved 
a Man the Way I Love You 
released last year, completes 
the restoration of Aretha's 
three most essential albums - 
the discs that rightly crowned 
her the Queen of Soul. 

- j. poet • 



Various Artists 


Macro Dub Infection 
Caroline Records 
Access Code 1222 

Dub, a product of freethinking 
studio experimentation, 
continues to have a profound 
effect on everything from 
dance tracks to ambient 
soundscapes and all points 
in between. Macro Dub Infec¬ 
tion , 23 tracks covering two 
CDs of startling, deep-space 
sounds, deftly illustrates the 
many hybrids that Jamaican 
originators such as King Tubby 
have spawned. Junglists, 
industrialists, sonic terrorists, 
and studio hermits take the 
principles of echo and aural 
dimension and rehash them 
to suit their vision. This is an 
intoxicating, Apocalypse Now- 
style journey to the dark heart 
of the music machine. 

- Scott Tavesm 


Clikatat Ikatowi 


Clikatat Ikatowi 
Gravity 

Access Code 1219 

These masters of strange 
jagged rhythm-spuzz have 
uncorked a selection of fer¬ 
mented guitar swirls, precise 
marching drums, and angular 
bass strolls. Monster-movie 
keyboards collide with vocal 
yelps that sound as though 
they're emanating from 
another galaxy. Doubling the 
dosage of agitated squirm 
displayed on their 1994 
debut, Clikatat sprays beauti¬ 
ful promises of insomniac 
constellations across this lat¬ 
est disc. Parrying vocals carry 
us further out, providing 
assurance that a musical con¬ 
spiracy is indeed afoot. 

- Dave Clifford • 




Sierra Maestra 

Dundunbanza! 

World Circuit 
Access Code 1223 

Traditional Cuban son, root of 
the Bo Diddley beat, has fad¬ 
ed into a nostalgic footnote. 
Thankfully, a group of young 
aficionados from Cuba have 
restored the power and in¬ 
tensity of this swinging, his¬ 
torical music. This flawless, 
nine-piece lineup features 
trumpet and tres (Cuban gui¬ 
tar), corn (two beautiful lead 
voices), and heavy percussion. 
Maestra romps through stan¬ 
dards, paying tribute to the 
music of Arsenio Rodriguez, 
a great innovator of the '40s, 
and presents unforgettable 
melodies that occasionally 
boil down to pure Afro-Cuban 
ritualistic chanting. 

- Dr. Rhythm • 


Toumani Diabate 

Djelika 

Hannibal/Rykodisk 
Access Code 1220 

Toumani Diabate, the kora 
(African harp) player from 
Mali who contributed the 
hottest licks on Hannibal's 
Song ha i discs, returns with a 
trio that includes the amazing 
work of Keletigui Diabate, 
the master of balafon (African 
marimba) formerly with Salif 
Keita, and bassist Danny 
Thompson of Fairport Con¬ 
vention. Toumani's music em¬ 
braces multicultural elements 
to create powerful, free-flow¬ 
ing compositions. In Mali, 
master musicians are said to 
be possessed by djinns (spir¬ 
its): the fiery interplay be¬ 
tween the Toumani's kora and 
Keletigui's balafon is certainly 
magical. - j. poef« 




Milk Cult 


Burn or Bury 
Basura! 


sCode 1224 


Sampling schmampling. Most 
artists toss tidbits of digital 
meat into the mix, but Milk 
Cult makes it their whole 
meow. Burn or Bury- starring 
members of Faith No More, 
Grotus, Steel Pole Bathtub, 
Ethyl Meatplow, and other 
drum busters - is an ear-feast: 
try "Son of Obituary," in which 
barking dogs, train whistles, 
and cowboy guitar melodies 
sit atop a funky drum loop; 
"Psychoanalytwist," a tune 
that sports Boredoms-inspired 
rap vocals and a dangerous 
electric drill; or "Sabine," 
which sounds like a haunted 
metal shop. Bring your 
headphones and a healthy 
appetite. Got milk? 

- Colin Berry 


Jorge Pardo 
yChano 
Dominguez 

7 Ode Paco 
Milestone 
Access Code 1221 

It's a bland title for some 
extremely colorful music. 
However, for those familiar 
with de Lucia's highly tech¬ 
nical guitar work, a more 
gripping title isn't necessary. 
Fueling the renaissance of 
Spanish flamenco music, two 
of de Lucia's contemporaries 
- saxophone-flautist Pardo 
and pianist Dominguez, 
along with a barrage of per¬ 
cussion and ubiquitous 
flamenco clapping - further 
expound upon his already 
complex hybrid of flamenco- 
jazz, producing frenetic 
excitement without bound¬ 
aries. -James ftozzi* 



The Fire This Time 

Dancing on John Wayne's 

Head 

Extreme 

Politically motivated music 
can be tedious, but when 
handled with an ample 
degree of cynicism, such 
didactic jams can be 
compelling. The Fire This 
Time, with its healthy sense 
of humor (illustrated by the 
album title), is the ideal 
example. Adeptly, this collab¬ 
orative effort between musi¬ 
cians, poets, and DJs is an 
amalgamation of traditional 
Native American chanting, 
poetry, tribal drumming, and 
hip hop beats. The Fire This 
Time ingeniously focuses on a 
myriad of issues that concern 
American minorities, present¬ 
ing them with a dauntingly 
stylish spin. - RitaJohnsonm 
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MICROWAVED CD: LISA SEAMAN 


Microwave o' the Month 



p 

P 

Capitol 

Access Code 1226 

The "musical" result of P sounds worse than what might happen 
if Johnny Depp got together with Gibby Haynes of the Butthole 
Surfers and... oh yeah. - PaulSemelo 


MUSIC ACCESS 

If you'd like to hear 
excerpts from these discs, 

S 

call (900) 454 3277 

(95 cents per minute) 

Touch tone required. US only. 

Under 18? Get parent's permission. 


When prompted: 
Enter access code 
(under the name 
of the artist) 


Music controls: 

3- Fast forward 

4- Louder 

5- Softer 

*-Exit music/bypass 
most prompts 


A charge of 95 cents per minute will appear on your 
phone bill. An average call is about 2.5 minutes. 
Music Access samples for reviews in this issue are active 
October 7,1995 - December 1,1995. 


t the beginning of each music review, you'll 
find a four-digit code for each album. To hear 
sample cuts, dial the 900 number above, entering 
this code when prompted. You'll hear up to three 
minutes of music, at 95 cents per minute. To fast 
forward, punch 3; for louder volume, 4; softer, 5. 
To use Music Access, you have to be 18, have a 
touch-tone phone, and dial from the US. 


Code Artist and Title 

1217 Sviatoslav Richter, 

Richter: The Authorized Recordings 

1218 Aretha Franklin, Aretha Now 
and Aretha: Lady Soul 

1219 Clikatat Ikatowi, ClikatatIkatowi 

1220 Toumani Diabate, Djelika 

1221 Jorge Pardo yChano Dominguez, 7 Ode Paco 

1222 Various Artists, Macro Dub Infection 

1223 Sierra Maestra, Dundunbanza! 

1224 Milk Cult, Burn or Bury 

1225 The Fire This Time, 

Dancing on John Wayne's Head 

1226 P,P 


immerse yourself 
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Art and Virtual Environments 

edited by Mary Anne Moser with Douglas MacLeod 


The Banff Centre for the Arts has become synonymous for 
what’s hot in the electronic arts, a place where professional 
artists come to produce new work and develop new skills. 
This book brings together critical essays along with artists’ 
projects to explore the many issues raised by the creation 
of virtual environments and to provide a glimpse into worlds 
that have been much discussed but rarely seen 

Leonardo Book 
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$40.00 


mm 




m 





55 Hayward Street • Cambridge, MA 02142 
& Fitzroy House, 11 Chenies Street London 
WC1E 7ET • ENGLAND 


To order call toll-free 1-800-356-0343 
(US & Canada) or (617) 625-8569. 
MasterCard & VISA accepted. Prices 
will be higher outside the U.S. and 
are subject to change without notice. 




The MIT Press 

http://www-mitpress.mit.edu 


Ph.D. Programs 


The University is real... 
the campus is virtual! 


nilalden University is an accredited 
HI dispersed residency doctoral program that 
allows mid-career professionals the opportunity 
to earn their doctorate aided by computer 
technology, in 
their own 
location. As a 
university without 
walls, Walden has 
no campus, but 
the conveniences 
of a campus are 
available at your 
fingertips through the 
Walden Information Network (WIN). 

Through the WIN, you have access to Walden’s 
full-time library liaison located at a major 
research university’s graduate library; access to 
nationally renowned, experienced faculty; to 
services such as advising, bulletin hoards, and 
financial aid; interaction with other students 
through chat groups, one-on-one, and small 
group discussions; direct access to the Internet; 
and more. Our program offers you the best of 
traditional higher education with the 
technology of the 90s. 



Ph.D.’s are offered in four areas: Administration/ 
Management, Education, Human Services, and 
Health Services. Residency requirements are 
fulfilled through attendance at one four-day 
intensive session per year, held in regional 
conference centers, and one three-week or two, 
two-week summer sessions during the term of 
enrollment. 

NEW! Walden University is now accepting 
applications for a new Master’s program in 
Educational Change and Technology Innova¬ 
tion. 

Call 1-800-444-6795 
for more information 
or through E-Mail: REQUEST@WALDENU.EDU 
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155 Fifth Avenue South, Minneapolis, MN 55401 
Walden University is accredited by the North Central 
Association of Colleges and Schools. 






















































Master 

Mousehouse 


I thought we'd figured out 
every useful variation on 
the mousepad a decade ago. 

A recent visit to Toronto's 
Indx - the Design Exchange 
Store - proved me wrong. Its 
DX pad really is better than 
anything I've seen. 

It functions perfectly — 

I haven't had a mouse skip 
since getting mine. But its 
real innovation lies in the 
customizable aesthetics. A 
simple, clear plastic running 
surface covers the sturdy, 
black neoprene base. By 
raising that surface, you can 
place anything from pictures 
to scribbles to Post-Its 
beneath its transparent sheet. 

This comfortable blend of 
style and functionality looks 



The cat's meow. 


right at home on everything 
from a student's carrel to a 
US$20,000 Burdick executive 
desk. Minimalists will love the 
pad's pristine black-and-white 
mode, while info pack rats will 
clutter up its window with 
snapshots, To Do lists, old 
receipts - anything that won't 
make the surface bulge! 

I bought three DX pads on 
the spot and ordered a few 
more as Christmas gifts. 
Design Exchange sends pads 
via mail order, but I recom¬ 
mend picking one up in 
person-the store is filled 
with other designer goodies 
not found anywhere in the 
US Paul Saffo 

DX Mousepad Insert-a-pad: 
CA$15.95. Indx - the Design 
Exchange Store: (800) 567 
9473, +1 (416) 363 1332, fax 
+1 (416) 363 6130. 


Captain Future and the Very, Very Small 

A well-known Monty Python sketch cruelly satirizes pop science: 

“Become a doctor, develop a cure for all the world’s known diseases, 
and then you can jolly well show them.” Nano, by Ed Regis, tackles the 
world of nanotech from a similarly skeptical vantage point. The book 
chronicles the emergence and development of tech of the very, very 
small, as well as the work of its founder, visionary leader, and all-round 
shaper of the future: K. Eric Drexler. 

The future benefits of nanotechnology appear unimaginably, hugely 
important: we can use nanomachines to build, well, pretty much any¬ 
thing at all - from a jet engine to a human being. Drexler predicts the 
invention of a machine akin to a microwave oven that will cook up any 
desired object from a soup of atoms. In Drexler’s nanofuture, there will 
be no need for manufacturers, since every material object can be pro¬ 
duced at home for free (ingeniously eliminating the need for wealth, 
status, shopping centers, and so forth). 

The small (but significant) problem is that no one has so far produced 
a nanomachine. True, IBM has rendered a very, very small IBM logo in 



KttUctflt 


Nano genius K. Eric Drexler appears to be a few atoms short of a molecule. 

Xenon atoms, and a researcher named Hans was able to hold a single 
atom (called Astrid) captive in his apparatus for several days at a time, 
but a working nanomachine - levers, cogs, rods, bearings, and all - so 
far remains elusive. 

In describing all this, Regis’s book veers toward the bizarre and often 
(intentionally) hilarious. Drexler reveals himself to be several atoms 
short of a molecule. 

Regis’s ironic sideswipes at nanotechnology (Drexler’s followers are 
“the nano faithful” led by “Captain Future”) add to the nascent field’s 
strangeness, as do passages such as “Nobody ever said that nano would 
solve every problem. It could only solve the easy problems like poverty, 
aging, and disease.” 

Drexler’s science seems reasonable, but the conclusions (no disease, 
indefinitely long lifespans, no shopping malls, et cetera) are positively 
weird. While he may not think of himself as aiming to “cure all the 
world’s known diseases and jolly well show them,” most of Drexler’s 
followers seem to believe that’s exactly what he’s going to do. 

- Peter Thomas 

Nano: The Emerging Science of Nanotechnology, by Ed Regis: US$23.95. Little, Brown and Co.: 

+1 (212)522 8700. 


You Will Have Fun 

A s hard-core computer gamers well know, some¬ 
times you just gotta take a break from killing 
things, or your brain will go weird on you. Consider 
Onesong Partners, a coalition of artists and musi¬ 
cians "dedicated to creating games and music that 
provide positive, life-affirming experiences." I know 
it sounds creepy, but the group's latest CD-ROM, 
Endorfun, holds potential for widespread addiction. 

In this attractive, abstract puzzle game, players 
maneuver a 3-D cube (aka Light Body) around a 
transparent grid (Unified Field) in an attempt to 
catch and absorb shifting target squares (Life 
Forces). All the nonviolent, huggermugger Light 
Bodies, Unified Fields, and Life Forces aside, Endor¬ 
fun fast becomes an engrossing, out-of-monitor 
experience, reminiscent of Tetris. 

But Endorfun adds another bit of major cool¬ 
ness: it puts things in your brain. In keeping with 
Onesong's goals, the game crawls with positive 
subliminal messages embedded in the exploding 
kaleidoscopic background and in the swelling. 



More subliminal messages than a Calvin Klein ad. 

rhythmic world-beat soundtrack (courtesy of The 
O Band, led by the endlessly energetic and ebullient 
Nigerian drum master Onye). "Play More, Feel Bet¬ 
ter," reads the promo literature. 

Endorfun 's symphony of mesmerizing graphics; 
colorful, superfluid motion; and primal, jazzy tunes 
soon advance to a mystical gaming level. The Zone. 
There, your complex movement sequences and on- 
the-fly strategies become second nature - all but the 
pulsating rhythm is forgotten. 

Paranoid mind-control theorists will find lots to 
worry about here, and dorm-dwelling computer 
users with a penchant for, ahem, augmenting their 
consciousness will think this is the best extracurricu¬ 
lar activity since the Koosh ball. In fact, Endorfun's 
pretty (and trippy) enough to leave running on your 
monitor as ambient environment candy. 

Rumor has it even magazine reviews of this game 
cram in subliminal messages, but that's just ridicu¬ 
lous. Play more, feel better. - Chris Hudak 

Endorfun: US$29.95. Time Warner Interactive and Onesong 
Partners Inc.: +1 (818) 295 6600, fax +1 (818) 295 6799. 
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HTML Editor 

I f you think that <caps> 
HTML</caps> is as much 
of a <\>pain in the neck</\> 
as I do, but you <blink> 
need</blink> to do Web 
publishing, then you want a 
WYSIWYG HTML editor. 

There's just one problem: 
which one? 

After trying dozens of 
programs, I finally settled on 
HTML Editor for the Mac, 
written by Rick Giles. This 
spiffy piece of shareware 
packs a number of features, 
including the ability to easily 
specify fonts, set headlines, 
and create a variety of lists. 
Results post to your Web page 
as you type. It even has a 
simple system for linking URLs 
and creating image and table 
maps, an Undo/Redo com¬ 
mand. And it easily handles 
files larger than 32 Kbytes 



<blink> Easy! </blink> 


(something of a rarity among 
shareware programs). 

I use HTML Editor to 
automatically convert large 
blocks of ASCII text to HTML- 
a quick process. Of course, I 
can always enter my own 
tags, too. Plus, using Informa¬ 
tion Presentation Technolo¬ 
gies's uShare software to 
mount my Unix file system on 
my Mac, I can edit files on the 
Net server-without ftp. 

Though this program is 
shareware, it boasts features 
that I have yet to see on 
commercial editors costing 
<blink>hundreds</blink> 
of dollars. - Simson Garfinkel 

HTML Editor for Mac: share¬ 
ware US$25 for registration. 
Contact: http://dragon 
. acadiau. ca/~giles/Html_ 
Editor/Documentation.h tml. 






README On the bookshelves of the digerati 


LAURIE ANDERSON was creating multimedia before the word entered our 
lexicon. (See "America's Multimediatrix," Wired 2.03, page 79.) 

My Education: A Book of Dreams, by William Burroughs. "This was an old 

man's dream - completely surreal and often confused. The story was 
very soft. But like his other work, the reader enters a magic zone, where 
the rules have been turned upside down." 

The Elephant Vanishes, by Haruki Murakami. "This is the story of a small 
town that took care of an elephant. Murakami's work cuts through 
cultural barriers, which is a great achievement given that he is present¬ 
ing such a weird, surreal view of Japan. We don't even understand 
mainstream Japan!" 


MICHAEL B ACRES is a screenwriter and co-founder of Rocket Science 
Games. For a peek into his brain, read "Shape Shifter" (Wired 3.04, page 88). 

The Engine of Reason, the Seat of the Soul, by Paul Churchland. "A cool, 
clearly written account of the latest advances in brain research. Church- 
land argues that our conception of human cognition should be cen¬ 
tered around models of how the brain operates." 

50 Greatest Conspiracies of All Time, by Jonathan Vankin and John 
Whalen. "A collection of our paranoid myths - and perhaps a few para¬ 
noid realities. The most believable was a botched coup attempt 
against FDR in the late '30s. Read this book just before watching CBS 
Evening News.” 



Laurie Anderson Michael Backes RevaBasch John Gilmore 


Cybrarian and writer REVA BASCH'S fingers will do the tapping no matter 
what information you need. (See Wired 3.05, page 152.) 

The Well's Media Conference. "Its thread on Marty Rimm and his bogus 
cyberporn report was an amazing example of collective investigative 
journalism. Several heavy-duty academics undermined his statistical 
methodology, and others attacked his logic. Unfortunately, this Pulitzer- 
quality journalism was invisible to nonwired Americans." 

Bird by Bird, by Anne Lamott. "This book gives advice on writing clearly 
and honestly. But it's also about noticing things, which I have to work 
on constantly because I'm online, scrolling through databases, and 
browsing for information - living at 14.4 or faster." 

JOHN GILMORE retired from Cygnus Support last spring but hasn't stopped 
fighting for your cyber rights (see "Crypto Rebels," Wired 1.02, page 54). 

A Machine That Would Go of Itself: The Constitution in American Culture, 
by Michael Kammen. "This book deals with how people felt about the 
Constitution: Did they treat it with reverence? Was it taught in the 
schools? But I was looking for a book that dealt with constitutional issues, 
like the right to privacy or to bear arms, so I got only halfway through." 
Cypherpunks mailing list. "The phenomenon of personal Internet mail¬ 
ing lists is very interesting. I particularly enjoy Eric Blossom's Cypher¬ 
punks Lite, a quality-controlled version of the raw Cypherpunks mailing 
list. Discussions focus on cryptography and society, with frequent forays 
into related issues of network control, political policy, and social rights 
and responsibilities. (E-mail cp-lite-request@comsec.com.) 
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Dial-up Democracy 


W ant to make sure no 
one's unduly influenc¬ 
ing your elected official? Until 
recently, this involved manu¬ 
ally plowing through thou¬ 
sands of financial records, a 
time-consuming chore in 
which you could never cross- 
reference names, dates, or 
dollar amounts. 

Now, Direct Access Pro¬ 
gram - a US Federal Election 
Commission BBS - makes 
finding out the dish on con¬ 
tributors and political action 
committees as easy as breez¬ 
ing past White House security. 

Want to know which 
telcos lined the coffers of Rep. 
Thomas J. Bliley Jr. (R-Vir- 
ginia), Chair of the Commerce 
Committee? (AT&T US$5,000, 
Bell South $1,000, GTE 



Hotline to the heavies. 


$3,000, MCI $2,600, Sprint 
$2,000.) Or how much 
Steven Spielberg gave to the 
Democratic National Party 
($100,000)? Amusement 
potential aside, Direct 
Access is a serious investiga¬ 
tive reporting resource. 

The technologically impul¬ 
sive may be disappointed only 
by the $20 hourly fee. Some 
free prepackaged info does 
come via an automated fax- 
back phone service. 

Unfortunately, FEC docu¬ 
ments list only legal donations 
to politicians. Perhaps some¬ 
day soon, we'll be able to find 
out who really runs the 
government. - Seth Kaplan, 
Jon Whiseanant 


Federal Election Commission 
Direct Access Program: US$20 
per hour. (800) 424 9530, fax 
service+1 (202) 501 3413. 


Pop Goes China 



A s the “spring wind of marketization” scatters ashes from the Tianan¬ 
men Square massacre across China, the masses have found a fash¬ 
ionable opiate - modern media. 

China Pop is a report of the mainland’s seemingly awkward lurch into 
the 21st century. Using Tiananmen Square as a cultural and historical 
linchpin, Jianying Zha, a Chinese expat and journalist, has written a 
melancholy, often beautiful book on the recent changes in Chinese pop¬ 
ular culture. She paints a picture of a land in anxious transition, one 
moving from state-sanctioned society to a culture tangled in economic 
growth and weakening central control. 

Zha’s tales captivate - from depictions of the wildly popular TV soap 
Yearning , a bizarre mixture of sentimentalism and cynicism, to “scar 
literature,” a genre of fiction that deals with the taboo of the Cultural 
Revolution, to gossipy tabloids on pop idols for which the country has 
a seemingly insatiable appetite. Postmodernism has even scaled the 


What happens when 1.2 billion Chinese show their yearnings? 


Great Wall. Red Sun , a top-selling audiocassette, sets hymns praising 
Chairman Mao to a soft rock beat. Mao goes Muzak. 

More disturbing, Zha quips, is the increasing “Whopperization” of 
Chinese culture. News lite. Communism lite. “Tiananmen was the turn¬ 
ing point... as the engine of economic reform has shifted into overdrive, 
the largest population on earth has set off in a frantic race for material 
wealth.” 

This trend will accelerate to breakneck speed in 1997 - the year China 
reabsorbs the capitalist, media-saturated island of Hong Kong. CIM, a 
massive multimedia conglomerate in the British city, is already leading 
the way, sinking its claws into a plethora of mainland ventures. 

Zha expresses vague ambivalence toward this quickly purchased 
cultural renaissance. But one point is made abundantly clear: the 
most populous country in the world is reinventing mass media. 

- Alice Joanou 

China Pop: How Soap Operas, Tabloids, and Bestsellers Are Transforming a Culture, by Jianying Zha: 
US$21.95. The New Press: (800) 233 4830, +1 (717) 346 2029, fax +1 (212) 629 8617. 


Doc Who Take Two 

W hen the BBC killed Doctor Who in 1989, its 
international audience shed a tear. Rumors of 
a new series have abounded ever since, but in the 
meantime, the Doctor has been skillfully revived by 
dedicated fans. 

It started with semiprofessional video releases: 
works in the Doctor Who tradition using actors 
from the original TV show. Anyone can recognize 
these characters, but in order to avoid infringing 
on BBC copyright, no one ever says their names. 

The lead, for example, is always referred to as the 
mysterious "Stranger." 

Now, the BBC has licensed not the Doctor Who 
characters, but some of his well-known adversaries - 
the Sontarans. The result is Shakedown, a 60-minute 
sell-through thriller made for about US$40,000 by a 
production team and actors culled largely from the 



Proudly carrying on a series' tradition - bad acting and all. 


world of Doctor Who. (Didn't any of them get jobs 
when the series folded?) 

The costumes and effects are great, but in every 
other department, the video suffers. The plot's got 
more holes than a party pack of Lifesavers, the 
dialog is leaden (the producers were doubtless too 
scared to alter a word of the script written by Doctor 
Who's Terrance Dicks), the cast gets killed in order of 
acting ability (even the ones left at the end suck), 
and the Sontaran second in command appears to be 
voiced by the same guy who does Krusty the Clown 
on The Simpsons. 

All in all, a perfect re-creation of everything that 
Doctor Who ever was. Brilliant. - Andy Bodle 

Shakedown - Return of the Sontarans: US$24.95 + $2.50 
postage and handling. DreamWatch Media: PO Box 268358, 
Chicago, Illinois, 60626. On the Web at http://www.pavilion, 
co. uk/UniversalFlavour/Dream Watch/in tro4. h tm. 


WIRED NOVEMBER 1995 


080 












\ H 


Directed by 

Yoshio KAWASAKI 
and 

Yayoi YAMADA 


INTERACTIVE 


Zeddas. 


Demon ruler of a 
horrific castle, filled with 
forbidden delights and ungodly terror... 


Find him before he finds you!!! 


Hybrid CD-ROM for Windows and Macintosh 

Compatible with Windows®95, Windows® 3.1 and Macintosh®. - Windows is a registered 
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Geek Extinction 

Don't look now, but the geek population is dwindling. Sure, part of the 
problem is that the definition of geek has been diluted. If Sandra Bul¬ 
lock is a geek, what does that make Bill Gates? But there's also a deeper 
reason. When geekhood becomes popular, true geeks move on. Proba¬ 
bly the best place to detect this geek disappearance is on college cam¬ 
puses. Students at the University of California, Santa Cruz, for example, 
report no new geek houses. The question is, What will geeks become? 


Computer Telephony 

Remember convergence? It was last year's grand meme: computers, 
TVs, and phones were all going to meld together into a single uber 
device. Surprise: it didn't happen. Instead, categories multiplied with 
PDAs, gaming consoles, dueling HDTV standards, and PCS phones. But 
a new, lite version of the convergence meme is back. It's called comput¬ 
er telephony. Its advocates paint a world where telephones have Win¬ 
dows 95 interfaces, voicemail converts into e-mail, and caller-ID ties 
into a database. In short, it's a world where the phone is difficult to use. 


This Month's 

Overhyped Memes 

Hype 

Level 

Position 

Last Month 

Expected 

Life Time 

Geek Extinction 

L 

0 

0 

9 

Computer Telephony 

4) 

4 > 

18 

Surfing Metaphors 

4 ) 


6 

ADSL 

0 

0 

9 

Death of Newsgroups 

4 > 

0 

4 

0 = Embryonic meme = Meme on the rise 

^ = Mass-media meme = About to die from overexposure 


Surfing Metaphors 

The phrase "surfing the Net" has finally become passe. Modem ads no 
longer feature a breaking wave. Just as I breathed a sigh of relief, a 
modified version appeared: "surfing change." You no longer plan for 
change - you surf it. OK, technological trends are dynamic. But you 
don't go anywhere when you surf: you race toward shore, you paddle 
back. Repeat until tired. Let's hope for a new metaphor that involves 
some forward motion: kayaking, anyone? 

Death of Newsgroups 

Prophesies for Usenet's demise are becoming increasingly vocal. More 
and more net.gods have publicly announced their decision to retreat 
to the confines of private mailing lists. Many newcomers to the Net are 
even completely unaware of Usenet, thanks to Netscape's lame news- 
group interface. Perhaps when Usenet is finally abandoned, a new 
community will rise up to homestead on the deserted virtual space. 

ADSL 

If you think the telephone companies have the slightest idea where the 
digital revolution is headed, take a look at their latest technology: 
Asymmetrical Digital Subscriber Line. Sure, ADSL pumps 6 Mbps over a 
phone line. But it's a hack, a stopgap solution made from duct tape and 
bailing wire. ADSL is asymmetrical, prone to noise, and won't scale to 
higher speeds. Maybe the cable companies - who have at least laid 
coaxial cable - will win after all. 

- Steve G. Steinberg (hype-list@wired.com) 


Boy And His 'Bot 

I f legendary monster-movie 
director I nosh iro Honda 
and Heavy Metal magazine 
artist Moebius teamed up on a 
comic book, the result might 
look something like The Big 
Guy and Rusty the Boy Robot. 

The latest series from Dark 
Horse Comics opens in chaot¬ 
ic, cinematic splendor: a 
mutated, Godzilla-ish monster 
rampages through the streets 
of modern-day Tokyo. The 
Japanese army sends Rusty 
the Boy Robot to the rescue. 
Only this being Rusty's first 
assignment, he gets clob¬ 
bered. Enter The Big Guy, 
America's fave robo-guardian, 
to save the day. 

Artist Geof Darrow is the 
real star of Big Guy. He doesn't 
just illustrate Frank Miller's 
script; he commands it. Big 


No squeaks on Rusty. 

Guy eschews the bloodshed 
that marked this duo's last 
comic collaboration, Hard 
Boiled, and instead promotes 
a kid-friendlier atmosphere. 
Fortunately, the delightful 
mayhem remains, largely 
due to Darrow's talent. Once 
you've read the story, you 
can't help but turn back to 
ogle each and every one of 
the comic's intricately 
detailed 9-by-12-inch pages. 
Big Guy packs more visual 
wallop in one issue than other 
books produce in a year. 

- Howard Wen 

The Big Guy and Rusty the Boy 
Robot , by Geof Darrow and 
Frank Miller: US$4.95 per 
issue. Dark Horse Comics: 
(800) 862 0052, +1 (503) 

652 8815. 
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“Pretty melodies, 
fiery guitar riffs, heartstruck 
vocals and lyrics that intelligently 
veer from the anthemic to the 
deeply personal... what more 
could you ask for in one band?” 

- LA Weekly 

“...proves that Radiohead didn’t 
shoot their bolt with ‘Creep.’” 

- Alternative Press 


Don’t Miss RADIOHEAD 
On Tour With 
R.E.M. AND 
SOUL ASYLUM 


http ://www. musicbase. co. uk. 

music/radiohead/ 
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Matt Bacon (mattb@verulam.demon.co.uk) is science and technology 
editor at Focus magazine. 

Colin Berry (cpberry@aol.com) clutters the pages of Option, Ray Gun, SF 
Weekly, and the Happy Mutant Handbook. 

Andy Bodle was overall champion in the late 1993 series of Count¬ 
down, the popular puzzle program on the UK's Channel 4. 

Caleb John Clark (calebjc@aol.com) writes with one hand as he 
clutches the tail of the technology beast thrashing pell-mell through 
society. He intends to orbit the planet at least once. 

Dave Clifford (cliffoda@ucsu.colorado.edu) descends from a long line of 
brain-eating apes whose desire for comfort and intelligence eliminated 
their ESP powers. He has yet to understand why people give high fives. 

Simson Garfinkel (simsong@mit.edu) writes about science and 
technology from his electronic house in Cambridgeport, Massachu¬ 
setts. These days, he's trying to make a living from hating Unix. 

Phil Hall is a New York-based writer and film scholar whose work has 
appeared in numerous US and British publications. 

Bryan Higgins (bryan@well.com) plays the French horn and clavichord, 
writes fiction and software, and lives in Berkeley and Soda Springs, 
California. 
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Writer for Mondo 2000, Next Generation, Flux, and The Net. Humble 
protagonist of Harlan Ellison story "Keyboard." Majoring in literature 
at Miskatonic University. 

Alice Joanou has written several novels and collections of short stories, 
including Black Tongue. She lives in India. 

Rita Johnson is a transplanted Midwesterner trapped in Los Angeles. 
She spends her free time entertaining friends with her delusional 
fantasies about Tim Roth. 

Alastair Johnston is a letterpress printer and a teacher of graphic 
design who broadcasts over the San Francisco radiowaves as "Dr. 
Rhythm." 

Seth Kaplan (sethross@aol.com) is a San Francisco-based freelance 
writer who thinks that the first sign of apocalypse is Entertainment 
Weekly winning a National Magazine Award. 

John Kennedy (johnk@infosys.thegap.com) is an editor of Internet and 
Comms Today. He dresses up as Judge Dredd for parties. 

j. poet is a singer, songwriter, and bohemian whose byline appears in 
Pulse and Utne Reader. 

Jef Raskin (jefraskin@aol.com), best known for creating the Macintosh 
project at Apple, now consults on and designs post-GUI interfaces. 
Whatever that means. 

Robert Rossney writes the Online column for the San Francisco 
Chronicle and is the co-author, with his wife, Sonia Simone, of Quiet 
Americans. 

Janies Rozzi (rozzij@mail.firn.edu) is a freelance writer, woodwind 
musician, and teacher in the Orlando, Florida, area. 

Paul Saffo (psaffo@iftf.org) is a research fellow at the Institute for the 
Future in Menlo Park, California. 

Paul Semel (beerhound@aol.com) is currently putting together the 
new issue of Mixed Media, a journal of art and literature. 

Scott Taves (staves@interaccess.com) is the US manager of B&W Music 
and The Blue Room record labels, and author of Pocket Tour of Games on 
the Internet. 

Peter Thomas ( peter.thomas@csm.uwe.ac.uk ) is Professor of Informa¬ 
tion Management at the University of the West of England. He is a 
sucker for any bit of technology that has too many buttons. 

Howard Wen sleeps - and lives - in Dallas, Texas. 

Jon Whisenant (whisenant@mojones.com) is a muckraker who 
works for Mother Jones magazine and The MoJo Wire (http://www 
.mojones.com). 
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PLAY THE ON-LINE SWEEPSTAKES 
THAT TAKES YOU TO INFINITY AND BEYOND 


hHp://www.disney.com/records 


Walt Disney Records brings you a web-site that's more fun than a room full of 
quick-witted toys. It has music-including selections from Disney's new TOY STORY 
soundtrack. It has music video clips, fun Disney facts and activities. And best of all 
it has an on-line sweepstakes that could change the way you play forever. 

So what are you waiting for? Log on. 


5 First Prizes: A TOY STORY 
limited edition, framed cibachrome 
print with Certificate of Authenticity 
from Disney Art Editions. 


50 Second Prizes: A TOY STORY 
Screen Scenes from Disney Interactive. 


150 Fourth Prizes: A TOY STORY Woody 
or Buzz Action Pal from Thinkway Toys? 


No purchase necessary. The sweepstakes is open to residents of the United States who have reached the age of 1 8 by January 15,1996, except employees of 
the Walt Disney Company, Continental Promotion Group, Inc., its parent company, affiliates, subsidiaries, advertising, promotion and fulfillment agencies and 
the immediate families of each. Limit one entry per person. All entries must be received by December 31,1995. Winners will be selected in a random draw¬ 
ing on or about January 15,1996 from all eligible entries received. The odds of winning depend upon the number of eligible entries received. All prizes will 
be awarded. For a copy of official rules and alternative entry information, please send a self-addressed stamped envelope to: Disney's TOY STORY Sweepstakes, 
P.O. Box 52990, Dept. 6309, Phoenix, AZ, 85072-2990. Packaging for TOY STORY Screen Scenes is currently in development and may be subject to change. 
©The Walt Disney Company. Distributed by Walt Disney Records. 
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STREAMS ONLINE MEDIA DEVELOPMENT 



they're mighty clunky by today's standards. The screen imagery is 
more impressionistic than realistic: the playability of these games 
is a Zen-like experience in simplicity and a relief to eyes tired by to¬ 
day's 3-D, motion-mimicking, first-person tension fests. 

Thanks to resources like VGR's - aka Craig Pell's - Classic 


Edited by Kristin Spence 



Zen and the Art of Videogames: 


The Revival of Classic Simplicity 


Amid the hoopla surrounding the videogame industry, it's impor 
tant to remember how it all started. It was in the late 1970s. Home 
videogame systems like Atari 2600, Colecovision, Intellivision, and 


Vectrex were unleashed upon the feathered-haired consumer popu- 


Videogame & Computer Systems Lists (http://www.wam.umd.edu 
/-vgriscep/lists.html), the classic-videogame collectors' community 
is alive and well on many Internet hubs. VGR has compiled extensive 
lists (see the exhaustive Atari 2600/7800 tally) covering all known 
cartridges and their relative rarity - a must for collectors. In the 
"magnificent collection of information" category is Greg Chance's 
Classic Videogames Homepage (http://www2.ecst.csuchico.edu 
/-gchance), which covers every known pre-Nintendo home- 
videogame system and provides an archive of Atari instruction 
manuals (very useful when you need to know how to play those old 
carts). For those wanting more immediate gratification, revel in live 


% 


SBp lace. Life became weird, frantic, exciting. And home entertainment chat with fellow classics fans on such IRC channels as # classic. 


was never the same again. By well into the '80s, the half-dozen Given the above, it's not surprising to hear that most of the old 


game manufacturers then dominating the market had produced Activision games made for the Atari 2600 and Intellivision are now 




make updates and sequels to many of its old games for its new 


Jaguar system. Ahh, nostalgia in the data age; digital romps down 


read only memory lanes. You can't stop progress, but you can make 


f 
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thousands of videogame cartridges: Donkey Kong, Dig Dug, Pitfall, 
Missile Command, Frogger. Consisting of durable ROM chips housed 
in a hard plastic casing, these cartridges were meant to last. 

And last they did. 

Now, two decades later, these game systems and carts are turning 
up at thrift stores, garage sales, and flea markets around the world. 
Though the games work as well as they did the day they were 
released, most gamers pass over these software antiquities for their 
flashier post-Nintendo descendants. Despite (or because of) this, 
there is a growing cult of "classic" enthusiasts. While most post 
modern gamers will trash or trade in their old systems for zillion-bit 
players, classic gamers happily harvest ancient cartridges for any 
thing from US$0.50 to $2 each. And whatever they don't find IRL, 
chances are can be picked up via active Usenet newsgroups such as 
rec.games.video.classic, alt.games.video.classic, and alt.atari.2600. 

The appeal of these old games isn't surprising. They're fairly 
cheap, and the hardware can usually be found at your favorite 
Goodwill or Salvation Army store. Then there's the nostalgia factor: 
the kids who played these games so many years ago are now mon 
ey-toting adults with a penchant to horde. But perhaps the headiest 
explanation for the games' appeal is their artistic value. Though 
these games were "the shit" when they were first introduced, 
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CBM Srttet » peittng tmplement to ptect on yout body 


Piercing Mildred is a book¬ 
mark for sure. Here's a site 
dedicated to the two fav¬ 
orite pastimes of the '90s: 
body modification and the 
Internet. Puncture in at 
h tip://streams, com/pierce/. 


being adapted to CD-ROM for use on PCs, or that Atari plans to 


it take you home. - EdStastny (ed@synergy.net) 
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Godzilla versus the Web Monster 

Before Mozilla, there was the original big, green Tokyo-stomper, 
Godzilla, who now has his own home page. Lumber over to 
http://www.ama.caltech.edu/-mrm/godzilla.html and learn the 
finer points of urban destruction in technicolor. Your eyes will 
glaze at the sight of monster-sized, modem-crushing gifs, and 
you'll screech with delight at the complete filmography, plus 
stills of the green behemoth ripping the flesh off various levi¬ 
athans. But whatever you do, don't miss the scintillating 'Zilla 
trivia. Question: What actor got his start dubbing Godzilla films? 
Answer: George Takei! 


And HEEEeeerrrre They Are!.^. 

Let's face it, it's a pretty lonesome journey cruising 
the bleak boulevards of cyberspace. After all, what 
good's a T-1 connection if no one's there to share the 
bandwidth? Fret noTnore! The World Wide Web Dat¬ 
ing Game can help. Here, you just might find that 
certain special someone - the*Michael to your Lisa 
Marie (or vice versa). Think of it as a hybrid of the 
popular TV show of old, and its more recent incarna¬ 
tion, Love Connection (without Jim Lange or Chuck 
Woolery). Just send in a scanned photo and a short 
bio by e-mail, and answer the five tantalizing ques¬ 
tions from the contestants. If the online "audience" 
likes your answers, you'll be on your way to an IRL 
mystery date. The Dating Game will even reimburse 
you up to US$75, more than enough clams for a 
swell night on the town and breakfast at some plush 
locale like Denny's. Can an online newlywed game 
be just around the virtual corner? Set your love com¬ 
pass to http://www.cid.com/cid/date and get set to 
play the ultimate game. 


This Server's Dead-On 

Haven't heard much about John Candy lately. Did 
he croak? Find the answer without embarrassing 
yourself (or him) at the Dead People Server, profes¬ 
sor Rich Holmes's tribute to the dearly departed - 
ancffhe defiantly durable. 

Dead People lists more than 100 past and present 
celebrities - those who've moved on to the beyond 
as well as those who might be considered dead 
because of age, drug habit, or lack of work. Included 
*§re "Mikey" from the Life cereal ads (alive), Frank 
Zappa (dead), and Elvis Presley (reports vary). Goner 
entries include a date of departure and cause of 
death: John Candy checked out in '94 of a heart 
attack, Kurt Cobain in '95 of... angst. The server 
offers lots of links, both for those still kicking and 
those who've kicked the bucket: place your pointer 


Future Fetish ▲ 

Design student Hugo Manassei 
doesn't believe "industrial 
design really changes people's 
lives." He may be right - but it 
can sure make for one hell of an 
interesting Web page. Manas- 
sei's alma mater, The Glasgow 
School of Art (now celebrating 
its 150th anniversary) has put 
the Department of Product 
Design's degree show into 
HTML format ( http://www.mech 
.gla.ac.uk/-gsapd/sig.htm). 
These pages, constructed by 
Manassei, are every bit as fine- 



A Life Raft on the Web ^ 

Doris was punched when she was preg¬ 
nant, slapped if dinner was a minute 
late, and shoved and beaten when din¬ 
ner was on time. Her story is just one 
of the harsh threads of domestic reality 
woven together by the Net life raft 
Shattered Love Broken Lives. First pub¬ 
lished locally by The Standard-Times of New Bedford, Massachu¬ 
setts, Shattered Love is a collection of more than 60 
articles exploring the causes of and possible solu- 
tions to domestic violence. Now digitized and 1Hr 

hyperlinked, the Shattered Love site is a brutal 
reminder of the painful 


tooled as the items they show- on George Burns to view ASCII art of the persistent 

case. By clicking on pleasantly comic, or on John Lennon for a quick biography of 

sparse image maps, you can the short-lived musician. 

select categories such as furni- Holmes, who teaches and studies physics at Syra- 

ture, CAD, packaging, systems, cuse University, is fairly confident of his facts, but 
and concepts. A vivid combina- he's been known to list living as dead. So, don't buy 

tion of beauty and utility, some that black frock till you're sure. Peek into the casket 

of these items are certain to at http://web.syr.edu/-rsholmes/dead/index.html. 

pop up in Wired’s Fetish sec- 
tion. Your eyes will pore over 

everything from digital wallets ; f l., ! , 

to bottled-water packaging geared for kids. The Urban and Trans- 'T* ^ 

port Design section showcases the most interesting creations: an - 

art deco electric motorbike, and, for the weary pedestrian, public I 

obelisks to lean on. Perhaps Manassei underestimates the power I 

of good design. I& j* ,. 







Here Come the Fuzz 

An innovative edge on the hyperspatial- 
event horizon, hyperFuzzyis a self-generat¬ 
ing media trigger-hub of ideas, philosophy, 
and new memes that explode in colorful and 
optimistic frequencies. The Fuzzy collective 
wraps the Internet voyager in rich folds of 
energy that balance counterculture with the 
culture itself. What emerges is a virtual. 


intellectual tsunami. _____ 

Guest transmitters including Jon Hassell, 
Howard Rheingold, Douglas Rushkoff, and 
Fuzzy MVP (Most Valuable Philosopher) 
Timothy Leary contemplate the wealth of 
alchemical power available to the cyber- 
naut, and remind us again and again that it's 
all about evolution and empowerment. (And 
by all means don't miss the hyperFuzzy 
bazaar - a profoundly exciting new model 
for future Net commerce.) Fuzzify yourself at 
http://www.hyperfuzzy.com. This is not mere 
experience, this is evolution in action. 
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dj kc@blkbox.com 

Random ASCII art o' the month 


The Wide World of World Wide 
(Web) Sports 

Sure, the football season's in full swing, but 
you may feel you're neglecting all those 
other sports you follow. You know, surfing, 
wrestling, full-contact badminton.... What¬ 
ever your poison, chances are the World 
Wide Web of Sports covers it. Found at 
http://www.tns.lcs.mit.edu/cgi-bin/sports/, 
this gold mine covers everything from foot¬ 
ball to baseball, soccer to golf, frisbee to 
cricket. Even less mainstream sports - like 
running, rowing, and rugby - are given "air 
time." And speaking of air time, jump to the 
Michael Jordan page, covering his basket¬ 
ball (not baseball) career. If that's still not 
enough to turn a couch potato into a cyber¬ 
jock, how about "plays-of-the-day" video 
clips, upcoming schedules, and links to 
Sports Illustrated, ESPNET, and other action- 
packed pages. Just do it. 

frURL! 

Sure, we may be pushing the pun a bit too 
far, but this site definitely ... errr... speaks 
—for itself. Was this a happily timed candid? Is 
that guy with the cup trying to catch some 
for later? Take a deep breath, travel to 
h ttp://reali ty.sgi. com/employees/pigboy_ esd/ 
gross.gif, and see if you can't find some 
answers. (Be prepared, and remember, this 
comes to you from the employee Web page 
at Silicon Graphics. Our guess is that those 
SGI folks are just a liiiiittle overworked.) 


Detail Oriented 


Thanks to the Wired 3.11 Surf Team 



had some RealAudio 
effects....) 


Whether you're a die-hard kung-fu aficiona¬ 
do or just appreciate John Woo by way of 
Quentin Tarantino, alt.asian-movies is your 
ticket. From Akira Kurosawa's oeuvre via the 
filmography of Jackie Chan to Jet Li's sword¬ 
fighting films, alt.asian-movies is a veritable 
multiplex of Asian 
cinematic info and 
Otaku-esque fac¬ 
toids. (Now, if it only 
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The Geometry Site, located at http://www.geom.umn.edu/pix/archive 
/top.html/, offers elegant, visual representations of fractals, crystals, 
differential equations, and much more. This is math you've got to see. 
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Media Lab 

◄ 145 another one will be,” says Walter 
Bender, the lab’s associate director of 
information technology. “I remember 
getting one of those do-this-do-that letters 
from a sponsor,” recalls a Media Lab 
student. So what did he do? “I sent him 
this vicious flame,” the student says. 

“And I copied it to everyone. They know 
they’re not supposed to do that.” 

This spirit of independence has helped 
the lab to form and follow its own identity. 
Four years ago, for example, the Media 
Lab came out swinging for digital high- 
definition television, despite the fact that 
several of its sponsors at the time had 
made substantial investments in the rival 
analog technology. Finally, the size of its 
market allows the Media Lab to go down 
branches of research that might lead 
nowhere. “Coming up empty” is the ulti¬ 
mate nightmare in other funding models, 
but for the Media Lab one annoyed spon¬ 
sor is not the end of the world. 


From the point of view of the sponsors, 
what the Media Lab sells is the opportuni¬ 
ty to follow and examine in detail aggres¬ 
sive investigations of new technologies. 
“It’s an idea factory,” says Gary Bottger, 
manager of external technology at long¬ 
time sponsor Eastman Kodak Company. 
And these are the terms on which the 
Media Lab has to produce. Sponsors are 
naturally happiest if they can see a steady 
flow of ideas, perhaps not on each visit 
but regularly. 

This imposes intense pressure on the 
students to keep cranking. “To have no 
demo is not a good state to be in here,” 
a graduate student says dryly. On the 
other hand, the lab tries to pay 100 per¬ 
cent of the tuition for its students and 
frees nontenured faculty from fund¬ 
raising responsibilities - nobody has to 
write grant proposals - so both can con¬ 


centrate on keeping the river flowing. 

And so the river flows, at the Media 
Lab’s distinctive pace. Touring the lab 
once, I passed a game demo running on a 
wall-size display. The game could read a 
player’s silhouette through a mounted 
camera and react accordingly. Turn one 
way, and the view on the display would 
slide in the other direction; if you fired a 
gun, the display would figure out what you 
were doing and where the gun must have 
been pointed, then detonate the proper 
portion of the landscape, synthesizing the 
appropriate sound effects. 

“He wrote that in a couple days,” my 
guide said, pointing to a student. The 
student heard him. “Actually it took me 
more like three weeks,” he said modestly. 

Perhaps what made the Media Lab so 
celebrated when it opened a decade ago 
was less the romance of human-machine 
interactivity than the spirit of the place 
itself. The cultural variety gave it the out¬ 
line of a complete society; the relentless 
flood of projects made the place feel as if 


wherever it was going, it was getting there 
without losing a moment; and its collec¬ 
tive self-possession gave it authority and 
stature. One felt the different qualities and 
characters of the culture mixing, reacting 
with new energies, bursting out of the 
dead hands that shape the atmosphere of 
other institutes. It may have been that the 
technology was the least part of the future 
being invented. 

Ten years later, it seems fair to say that 
the age of intimate and exclusive relations 
with machines is still a bit over the hori¬ 
zon. The impersonal has not become per¬ 
sonal. (Whatever that might mean, it 
hasn’t happened.) The mass media have 
not “essentially disappeared,” though they 
might be turning a bit brown around the 
edges. Both interactive TV and interactive 
movies are moribund; the interactivity 
that has developed most rapidly over the 


last decade has not been human-machine 
but human-human - e-mail, newsgroups, 
talk radio, home shopping. 

And one of the biggest pieces of news in 
machine interfaces has been Microsoft’s 
struggle to make its operating system 
look more like that of the 1985 Macintosh, 
an example of inventing the past, if any¬ 
thing. Perhaps the spread of CD-ROMs 
and the popularity of the Web might 
allow machines to claim a gain of a cou¬ 
ple of IQ points, though even there not 
many applications autocustomize in any 
interesting way. 

Yet today’s visitor wandering the pas¬ 
sages of the Pei toilet will find projects 
extending far beyond the lab’s original 
media horizons: narrative recognition, the 
gender of machines, directable cameras, 
neighborhood nets, remembrance agents, 
augmented realities, automated perform¬ 
ers, steganography (hiding one signal in 
another), haptic holography, storyteller 
systems, fast physics simulations, wear¬ 
able networks, embroidered circuitry, 
evolution-driven animation, and on and 
on - about 100 projects in all. 

Perhaps paradoxically, the Media Lab 
has prospered even more than its vision. 
Over the last decade, the lab’s budget 
has grown at an average annual rate of 
30 percent a year to a present level of 
about $25 million. By contrast, in the 
last five years MIT, which gets much of 
its money from the government, has lost 
approximately 30 percent of its gifts, 
grants, and bequests. 

The Media Lab now has more than 
100 students, up from 58 in 1986, and 
like its neighbor MIT, the lab relies heavi¬ 
ly on its students’ work. Applicants to 
the Media Lab don’t apply through MIT; 
the lab has its own procedure: students 
are admitted by specific faculty members 
with whom they then work very closely - 
faculty members sometimes refer to their 
having “hired” a given student. Students 
work cheap, and low costs are probably 
necessary to console executives with 
giving up control over research. (The 
average amount paid by a sponsor is about 
$200,000 a year, but entry-level member¬ 
ships go down to $75,000 a year for a 
three-year commitment, about the price 
of four quarter-page ads in The New York 
Times) The regular and rapid 198 ► 
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Media Lab 

◄ 196 turnover of students maintains 
the flow of new ideas that attracts spon¬ 
sors, and, according to Kodak’s Gary 
Bottger, Media Lab graduates are in 
intense demand. 

Employability, of course, is not the only 
test of a student’s success. When Joshua 
Smith, now a master’s student at the 
Media Lab, started thinking about gradu¬ 
ate school, he faced a problem common 
to intellectually active students, almost 
symptomatic of the breed: his interests 
did not respect professional boundaries. 
He had one bachelor’s degree in computer 
science and philosophy (a double major), 
and a second BA in physics. “I wanted to 
combine the mode of inquiry of physics 
with the domain of computer science,” 
he says. “I was interested in whether we 
could make models of computation that 
worked as well as our models of the physi¬ 
cal world. Questions like that don’t fit in 
at many graduate schools.” 

Smith had heard about Neil Gershen- 
feld, a physics professor at the Media Lab 
who shared similar interests, and came by 
to talk. Gershenfeld “hired” Smith, who 
joined his project on interface transduc¬ 
ers. The idea was to fill a volume of air 
with electric fields such that when a user 
waved his hands through the air, like a 
symphony conductor, the device could 
infer changes in the position of the hands 
from changes in the fields. The technology 
has been prototyped in gaming and 
instructional contexts, as musical instru¬ 
ments, and as a pointing device, like a 
3-D mouse. 

From Smith’s perspective, electric-field 
sensing combined all of his interests - 
including philosophy, given the issues of 
logical inference. Yet Smith knows he is 
doing an end-run around peer review: 

“As a potential academic,” he says, “that 
makes me feel a little funny.” But there is 
no professional academic community of 
electric-field sensing - the whole field is 
too new. His “peer” group is the sponsors. 
Sponsor engineers critique his designs, 
but the opportunity for technical review 
seems to matter less than the support and 
enthusiasm of this small community that 
has sprung out of the sponsor mix. Smith 
says that overall, the lab shaped his inter¬ 


ests in physics and information into a 
commitment to the problems of sensing, 
which he says he expects to be thinking 
about for some years yet. 

When Nicholas Negroponte started the 
Media Lab, his aim was to build an insti¬ 
tution that reached the very highest levels 
of influence and innovation, such as MIT’s 
Research Laboratory of Electronics in the 
’40s, Bell Labs in the ’60s, and Xerox PARC 
in the ’70s. Probably - history retains its 
freedom of judgment - the Media Lab 
flunked this standard in the ’80s. But the 
standard itself is absurdly high: If the 
Media Lab was not the Xerox PARC of the 
’80s, neither was anyplace else. To put it 
into perspective, over the last 20 years, 
MIT as a whole has received billions of 
dollars in research funding. How many 
people can name one big idea or signi¬ 
ficant technical innovation - besides X 
Windows - brought about by the expendi¬ 
ture of all that money? 

When the sponsors are asked about the 
Media Lab’s contributions, they talk less 


about being inspired to beam themselves 
into a new commercial universe and more 
about getting help with the hard technical 
questions that come with adapting a given 
industrial mission to a changing world. 

Ed Horowitz, CEO of Viacom Interactive 
Media, says the Media Lab has played a 
big role in his company’s work on image 
archiving. Gary Bottger credits the lab 
with helping to expand Kodak’s ideas 
about digital camera applications and 
develop desktop publishing standards. 

Sam Fuller, vice president of corporate 
research at Digital Equipment Corpora¬ 
tion, says his company was strongly 
(and wisely) influenced by the lab’s 
thinking on digital HDTV. Bill Molteni, 
senior scientist at Polaroid Corporation, 
sees the lab as a high-end user’s group, 
a place that can be depended on to know 
more about the best new technology 


than its own manufacturers. 

These are all exactly the kinds of ser¬ 
vices that industry has looked to MIT to 
provide for most of its history - the ser¬ 
vices that were a major source of support 
for MIT before the government started 
funding academic engineering research 
at such a high level. 

The lab, however, missed what turned 
out to be the decade’s best ideas in machine 
interactivity: hypertext markup language 
and browsers. And the Media Lab might 
be constitutionally incapable of generat¬ 
ing these types of ideas. Both of these 
programs were thrown together by people 
who wanted something cheap and crude 
that they could hand out to their friends 
for free. Because neither program pushed 
out the wall of software development, 
few working in the Media Lab might 
have thought such programs interesting 
enough to develop. 

One has to wonder how far the Media 
Lab model - private funding, lots of spon¬ 
sors, a sweeping mission, institutional 


autonomy, the deep mixing of a wide 
range of cultural modalities - can be 
pushed. Can there be a Media Lab for 
biotech? For materials research? Can we 
stop subsidizing the research professions 
and be the better for it? 

A decade after its inception, the lab 
serves as a model for the organization of 
technical research and the relation of 
research to industry. It is also a model 
for education, in which art and engineer¬ 
ing are combined in a project-centered 
curriculum where students’ work is 
reviewed by real-world experts instead 
of academic professionals. No doubt 
this model has limitations, but we live 
at a time when the old ideas on these 
issues are simultaneously rusting out. 
Perhaps the single biggest achievement 
of the last 10 years will turn out to be 
the Media Lab itself. ■ ■ ■ 
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Being Nicholas 

◄ 148 called them, depicted the lab's over¬ 
lapping interests in computers, broad¬ 
casting, and publishing. 

Negroponte: We called them the inter¬ 
active world, the entertainment world, 
and the information world. 

After you got started, the "teething ring" 
for publishing either was renamed or 
disappeared entirely. Does this mean 
you've written off the publishing world 
as hopelessly unwired? 

The original idea for the Media Lab was 
very simple. You would pull the audio¬ 
visual richness out of the broadcast-enter¬ 
tainment ring. You would pull the depth 
of knowledge and information out of the 
publishing ring. And you would take the 
intrinsic interactivity of computers and 
put these three things together to get the 
sensory, rich, deep, interactive systems 
that today we call multimedia. That idea 
made sense 20 years ago when the three 


rings were our marketing symbol, and 
even today it ? s a good way of summarizing 
what we do. 

But what happened to the publishers? 

MIT has a “no poaching” rule. To endow 
professorships at the Media Lab and build 
the building you’re sitting in, we weren’t 
allowed to go to the old friends of MIT - 
the IBMs and AT&Ts of corporate America 
- because they were already endowing the 
university. It would have been embarrass¬ 
ing to find myself in the lobby of the Ford 
Foundation sitting next to the president of 
MIT, both of us looking for an endowment. 
At first the no-poaching rule seemed like 
a handicap, but it later turned out to be 
an asset. It forced us to make new friends, 
who turned out to be publishers. Time 
Inc., Warner Communications - and other 
companies that made movies, books, and 
television programs - were the original 
sponsors of the Media Laboratory. 

Then what happened? 

MIT is governed by a second, even higher 


rule: the inalienable right of academic 
freedom. Once we opened our doors for 
business, nothing could stop us from going 
to AT&T for funds. It was open season on 
every company that had been embargoed. 
If you look at our first five years of exis¬ 
tence, the companies that funded us were 
precisely those that had previously been 
off-limits, like IBM and DEC. 

I’m not proud of this, but we left our 
original sponsors - the publishers - in the 
dust. They received no value or service, 
while all the technological companies 
became our constituency. It has been only 
since 1990 that this pendulum has swung 
back. Now there is roughly a 50-50 split 
in our sponsors between the media com¬ 
panies, who funded the building, and the 
technological companies, who funded the 
original research. It took us 10 years to 
settle into a healthy balance between 
those who make newspapers and those 
who make satellites. 

Your original proposal for the Media Lab 


made no mention of the Internet. Did its 
popularity catch you by surprise? 

The Internet for us was like air. It was 
there all the time - you wouldn’t notice 
it existed unless it was missing. But the 
Internet as a major social phenomenon 
didn’t enter our radar until the advent of 
the World Wide Web, which was developed 
in Europe at CERN, beginning in 1989, 
by a team of physicists that included an 
alumnus of the Media Lab. That was what 
provoked the big change in the Internet. 
Has the popularization of the Net sur¬ 
prised you? 

The speed has surprised everybody. 
Nobody predicted it, not even the founders 
of the Internet. 

Is the Net the agent of change that's 
going to guarantee a digital world? 

The Net and other online systems - not to 
mention the growing presence of personal 
computers. Andy Grove, CEO of Intel, is 
fond of pointing out that every two years 
more computing is manufactured than 


existed on the planet previously. By 2000, 
Grove estimates, the PC industry will be 
shipping 100 million Pentium-style micro¬ 
processors a year. I think he’s wrong: 
he’ll be shipping 500 million. 

What about all the people in the world 
who don't get their kicks from typing? 

I’ve spent my whole life worrying about 
the human-computer interface, so I don’t 
want to suggest that what we have today is 
even close to acceptable. But instead of 
typing, you can do a lot of clicking and 
mousing these days. And anybody under 
the age of 15 doesn’t care anyway. 

What comes after the Net? 

I don’t have the answer because there’s 
something wrong with the question. I 
could say it’s going to be biologically com¬ 
posed computers or some other technical 
breakthrough likely to happen in the next 
20 years. But I think you’re asking a differ¬ 
ent question: In the process of scaling, is 
there a cusp, a threshold at which the Net 
will break down and have to be rebuilt? I 
think the Net is scaling very well. Because 
of the way it was designed, I don’t think it 
will come to its knees and crash. I see it as 
very organic in the way it’s capable of liv¬ 
ing and reproducing itself. 

Is it an overreaction to fear a loss of pri¬ 
vacy on the Net? 

Not at all. As far as I'm concerned, this is 
the dark side of the Net, which we need to 
watch most closely. Privacy may be more 
attainable in the world of bits than in the 
world of atoms. But we can also lose it 
faster if we don’t pay attention. 

Some people say the next century will 
not be digital, but biological. 

They are probably right. Being digital is 
trivial in comparison to the information 
capacities in biology. 

You're on record as questioning the viabil¬ 
ity of government in a wired world. How 
do you see a stateless world working? 

The state will shrink and expand at the 
same time. It will get smaller in order to 
be more local, with proximity and place 
playing a strong role. It will get larger in 
the sense of being global. I don’t have a 
recipe for managing such a world, but its 
laws will have to be more global. Cyber¬ 
law is global law. 

Stewart Brand says "fundamentally, elites 
drive civilization." Do you agree? 

This is true after the fact, not before 202 ► 
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Being Nicholas 

◄ 200 the fact. The existing elites are often 
those who have the least impact on civi¬ 
lization. But once you do have an impact, 
you become part of a new elite. 

What have you changed your mind about 
in the last five years? 

Open-architecture television. Five years 
ago, I thought TVs would be the home 
information appliance. I was wrong. 

Why do you think computers are going to 
replace TVs? 

For the past five years, people who build 
TV sets have been putting more and more 
computation into their TVs, and people 
who build personal computers have been 
putting more and more video into their 
personal computers. When these two 
industrial trends converge, there will be 
no distinction between the two. Don’t wor¬ 
ry about the difference between the TV 
set and the PC. That’s not fundamental, 
because basically a TV set is a personal 
computer you look at from the sofa. Focus 
on the broadcasting side of it. In the 
future, we won’t be pushing bits at people 
like we’re doing today. It doesn’t matter 
whether you call the receiver a TV or a PC. 
What’s going to change is how those bits 
are delivered. 

And how will they be delivered? 

They don’t have to be in real time. They 
can trickle in. They can come in bursts. 
They can come on demand. They can be 
pulled in by your machine because it 
looked at the headers and decided which 
programs it wanted. Gone will be the days 
of lock-step obedience when everyone 
stops eating at 8 o’clock to huddle around 
the screen and be there on time for the 
bits. People are going to look back on 
those days as truly ridiculous. 

How do you know the couch potatoes 
won't win out over the Net surfers? 

Not even the couch potatoes, which 
includes all of us at some time or another, 
like being controlled by the medium. The 
change will happen, as I said, because 
people will overtly ask for it, or the system 
will adapt itself to this new reality. Unlike 
television - at least as it currently exists - 
the Internet is a medium of choice. 

Is it true that most of the information 
being pumped around the world today is 
about money? Are the world financial 


institutions our biggest Net hogs? 

I’m not sure that counting the bits would 
show that most of them concern financial 
data or transactions, but it is true that the 
financial community is global. This is a 
community with absolutely no sense of 
nationalism. It is exempt from encryption- 
export laws. Global finance, more than any 
other industry, is being fueled by the free 
flow of information, and information about 
money is probably worth more than the 
money. What separates winners from 
losers in this community is nothing more 
than the milliseconds it takes to get access 
to this precious information. 

What's your opinion of Congress's Digital 
Telephony bill - the "wiretapping" bill - 
and other examples of the "bit police" 
trying to control the Net? 

Most of the current legislation or pro¬ 
posed legislation is terrible. But it’s 
difficult to argue against, unless you want 
to sound like a pornographer. If there are 
going to be filters on the Net, they have to 


operate a commercial bulletin board sys¬ 
tem in Milpitas, California, for violating 
the community standards in Memphis. 

The case is being appealed, but the 
Thomases were sentenced to about three 
years apiece in federal prison. 

When did you first start using e-mail? 

Twenty-three years ago. I became a user on 
the Arpanet in 1972. Back then, the com¬ 
munity one spoke to was very small; but it 
included my wife and son, who had an 
account, though he was only 2 years old at 
the time. Now, of course, it’s just exploded. 
Since you have no office at the Media Lab, 
where do you hang your hat when you 
come to work in the morning? 

I haven’t had an office at the lab for over a 
year, and I’m thrilled not to have one. 
Where do you file your pieces of paper? 

I don’t have any. I’m trying to get paper 
out of my life. 

How about books? 

I have very few books. 


I think it's healthy to have remailers 
all over the place - anonymity plays an 

important role on the Net. 


come from you and your family, not the 
government. Even if one believes they 
should come from the government, that 
would be impossible. No one can look at 
a bit stream and tell if it’s pornographic. 
There might even be two bit streams, 
neither of which is pornographic until 
they meet on your screen. 

Or one could use a remailer in Timbuktu. 

I think it’s healthy to have remailers all 
over the place - anonymity plays an 
important role on the Net. The question of 
the bit police is a big one, and we know 
it’s big, because we’re watching the legal 
system flop around like a half-dead fish on 
the dock. They don’t know how to handle 
the new technology. Take the following 
example. Last January, a Muslim cleric 
asked the United States government to 
extradite Michael Jackson and Madonna 
to stand trial in Tehran for obscenity. You 
laugh. But at roughly the same time, a 
court in Memphis, Tennessee, was con¬ 
victing Robert and Carleen Thomas, who 


But I just gave you two of mine. 

And you’ll notice they’re the only books in 
this room. I’ll mail them to our home in 
Greece, where we have a wall covered 
with books. That’s really where I do most 
of my reading. 

How did you first get involved with Wired ? 

Louis Rossetto interviewed me in a bar in 
Amsterdam for the magazine he had start¬ 
ed, Electric Word. When I got back to Cam¬ 
bridge, I asked my colleague Marvin Minsky 
if he had ever heard of Electric Word , and 
he said, “Oh, yes, I read it faithfully.” 

After Louis and Jane Metcalfe came up 
with the idea for the magazine, they sent 
me a funding proposal. Soon after reading 
their proposal, I went out to TED3, where 
I saw Louis and met Jane for the first time. 
It was there that I asked them, “How much 
money do you need?” They gave me a num¬ 
ber, and I said, “Fine.” It was a handshake. 
How did you decide to do the column? 

I said early in the negotiation that I want¬ 
ed to protect my investment, so to 204 ► 
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Being Nicholas 

◄ 202 speak, by helping. If the magazine 
turned out to be a failure, Fd have only 
myself, in part, to blame. 

How do you feel about making people 
angry with your columns? 

It’s unclear to me whether the back page 
of Wired , or the book that developed out 
of it, are in the best interest of the Media 
Lab. I’ve become a little bit too public. 

I’m always going to be getting somebody 
pissed off, and among those somebodies 
will be sponsors of the lab, which now 
include 105 companies. On several occa¬ 
sions, sponsors have told me they didn’t 
like what I wrote. Nobody has withdrawn 
funding yet, but it’s getting to the point 
where there is some tension. I don’t know 
what I can do about it - probably nothing 
- but there is a certain inconsistency in 
my roles: running a research laboratory 


with corporate sponsors and writing 
a snappy back page. 

Which of your articles has provoked the 
most controversy? 

I got the most angry e-mail about “Learn¬ 
ing by Doing” [Wired 2.07] - a piece about 
the use of computers in schools. A lot of 
teachers wrote to say they knew more 
about the subject than I did, because they 
were down in the trenches teaching. The 
column I expected to be the most contro¬ 
versial, “Why Europe Is So Unwired” 
[Wired 2.09], generated some angry e- 
mail from young people in Europe who 
said I was talking mainly about France, 
but, they insisted, France is not Europe. 
Why is France so behind the digital times? 
If you think about it, being digital is 
Italian. It’s underground, provocative, 
interactive. It has humor, discourse, and 
debate. It has a kind of liveliness to it. 

You get the fanciest, richest Italian busi¬ 
nessman, and at dinner this guy is sud¬ 
denly somebody else. He starts telling 
jokes. He comes unbuttoned. It is very 
different in France and Germany, where 


the pomp and ceremony don’t go away 
at dinner. Those countries don’t have 
an underground. They aren’t built out 
of small companies and entrepreneurial 
energy. Right now, being digital is an 
American phenomenon, and I think 
different cultures resonate with it in 
different ways. 

What does it mean to be digital? 

Being digital in its literal sense refers to 
computer-readable ones and zeroes, but 
at the more global level, it has to do with 
where you find your information and 
entertainment. It has to do with the com¬ 
puter presence in your life. Being digital 
is about lifestyle and attitude and usage 
of this computer presence moment to 
moment. Being digital is an egalitarian 
phenomenon. It makes people more 
accessible and allows the small, lonely 
voice to be heard in this otherwise large, 
empty space. It flattens organizations. 


But what about reading? Reading long 
articles on computer screens is slow and 
tiring compared with leafing through 
books or magazines. 

I don’t read long articles period. I don’t 
like to read. I am dyslexic and I find 
it hard. When people send me long mes¬ 
sages, I ignore them. The only print 
medium I read every day is the front page 
of The Wall Street Journal , which I scan 
for news of the companies I’m interested 
in. All the rest of my reading is on screens, 
and often not very good screens, because 
I travel so much. 

Printed books have been around for 500 
years. Obviously, they're an enduring 
medium. 

The thing that’s been around for thousands 
of years and is so powerful is the word. 

The power of the word is extraordinary, 
and if the word is embodied as text, that, 
too, is powerful, regardless of whether the 
text lives as ink on pulp or signal on flat- 
panel display. Words aren’t going away, 
and I think the book/no-book argument 
is dumb once you realize that all we’re 


talking about are variations in display 
technology. I’m not anti-book or anti-print; 
it’s just that soon we’re going to be doing 
our “printing” in a different medium. 

How do you feel about being more 
famous as a Wired columnist than as 
director of the Media Lab? 

I’m amused by it. We all joke about the 
fact that now when I give public speeches, 
which I do too often, I’m introduced as 
the senior columnist from Wired. Maybe 
they’ll mention MIT, and less frequently 
they’ll mention the Media Lab. Of course, 
when you look at what I’ve done at Wired , 
it’s a flash in the pan compared with my 
life’s work at MIT. 

Being Digital must have increased the 
already-elevated hype factor. 

And each translation produces another 
little episode. In Italy the book has pro¬ 
voked a huge controversy. “Technology is 
dangerous and you shouldn’t be so opti¬ 
mistic about the future,” they say. I have to 
admit, I tend to be an optimistic person. 

I thought you addressed these questions 
in the epilog, where you describe the 
dangers in the new technology. 

People say that was an afterthought, just 
a few throwaway remarks, and it’s true 
these issues weren’t uppermost in my 
mind. I’ve probably spent more time 
thinking about them since the book was 
published. Everything else in the book, up 
to the epilog, was written like a memoir, 
and people can’t be too nasty about that 
part because it’s authentic. When I talk 
about the development of computer 
graphics in the mid ’60s or knowing Steve 
Jobs when he was a kid just getting start¬ 
ed, it’s because I was there. People can’t 
criticize me for reporting on what hap¬ 
pened. So the epilog provides one of the 
few places in the book where people can 
say, “You’re wrong.” 

Are you planning to write Being Digital , 
Partlll 

A lot of people have asked me to do the 
next one, and the answer is no. I went 
into the project with a certain naivete. 

It was like building your first house. 
Husbands and wives sometimes get 
divorced before the house is finished 
because they didn’t realize how traumatic 
it can be. It will be a long time before I 
write another book, even if I have Wired 
stories coming out of my ears. 206 ► 
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Being Nicholas 

◄ 204 You're in the rare position of being 
an author who gets instantaneous feed¬ 
back on his work. 

I also get instantaneous feedback from 
a subculture that’s very wired into my 
theme. When I recently wrote an Op-Ed 
piece for The New York Times , it generated 
only six or seven pieces of e-mail, because 
the average reader of the Times is not 
online. In fact, the article was about the 
average reader of The New York Times , 
whom I referred to as “the digital home¬ 
less.” Clearly, the digital homeless were 
not about to start sending me e-mail. 

What do Wired readers tell you about 
your column? 

I get up to 30 messages a day from read¬ 
ers, and they tend to be binary. They are 
either very flattering or very nasty. If any¬ 
one had an ego deficit, the flattering ones 
would make it disappear. People tell me 
they’ve changed jobs or redirected their 
lives because of things I wrote. But while 
the good ones are very heartwarming, the 
bad ones can be quite abusive: “Hey, you 
jerk, why didn't you think of this or that?” 
On a couple of occasions they’ve been 
right. I really did make a mistake. 

How do you respond to being flamed? 

I always send back a nice reply thanking 
them for their remarks, however harsh. 
Then, what invariably happens is that 
the person turns into a mellow tiger and 
starts falling all over him- or herself with 
apologies. E-mail is funny. If people flame 
at you and you reply gently, it catches 
them off guard. 

Why did you decide to study architecture? 

I was always interested in the arts. I was 
also reasonably good at mathematics. I 
thought if I was good at these two things, 
maybe architecture was the natural way to 
combine them. 

What does your being an architect have 
to do with being digital? 

Nothing. It was only after I finished my 
architecture degree and started graduate 
school that I fell in love with computers. 

I had learned about computer program¬ 
ming as an undergraduate, but it just 
didn’t catch my fancy until graduate 
school, where my thesis advisor was a 
professor of mechanical engineering 


named Steve Coons. Steve Coons is to 
some degree the father of computer 
graphics. He worked out the mathematics 
that made it possible. 

Why were you interested in computer- 
aided design? 

Megalomania. I believed that if you 
designed the design tool you’d have a 
bigger influence than if you merely 
designed an object or a building, no 
matter how great it might be. 

Are you prone to megalomania? 

Not really. But I want to do things on a 
large scale in order to have impact. That’s 
one of the reasons why the Media Lab 
is the way it is. My megalomania is not 
egocentric. It’s more about trying to do 
things big, because if it’s not big, it’s not 
worth your time. 

Has CAD changed the way buildings look? 

Probably not as much as I might have 
thought in my heyday, but it’s become very 


sophisticated - to the point where the 
tools themselves are knowledgeable about 
the systems they’re designing, whether 
it’s heat exchangers or elevators. In fact, 
the first business I helped launch, and 
which marked the start of my entrepre¬ 
neurial life, was a computer-aided-design 
company called Computervision. The 
company was approaching a billion dol¬ 
lars a year in sales when it underwent a 
hostile takeover five years ago and I was 
thrown off the board of directors. 

Did you have a stake in the company? 

I certainly did. In fact, my wife and I 
bought our first house with Computer- 
vision stock. I stupidly sold it, or today I’d 
be a rich man, but at least it put the roof 
over our heads. 

If you were going to design a digital 
house, what would it look like? 

When people think about building a digi¬ 
tal home they usually envision something 
from the Woody Allen movie Sleeper. It 
looks like a giant kidney with an Orgas- 
mitron. The truth is that my house would 
probably just have a huge kitchen in 


which one would eat and live. I live in a 
very traditional building that was built in 
the early 19th century on Beacon Hill. It 
happens to have lots of fiber and wiring, 
but it’s basically nondigital. 

What was the idea behind The Architec¬ 
ture Machine, which was the name of your 
first book, written in 1968 (The MIT 
Press), as well as the name of your first 
laboratory at MIT? 

It focused on the human-computer inter¬ 
face. The lab was built out of what were 
then called minicomputers. We struggled 
with mylar tape and punched holes. We 
thought it was terrific to get 8 Kbytes of 
memory, and when we got up to 16K, that 
was almost unbelievable. Then in 1972, 
we got some chips from Bob Noyce - an 
MIT alumnus and one of the founders 
of Intel - which allowed us to use 256 
Kbytes of memory to drive a color TV dis¬ 
play. This was considered outrageous. 


People thought it was computational 
arrogance to throw that kind of memory 
at a video monitor. Now, of course, this is 
the standard architecture used in all per¬ 
sonal computers. 

Much of your research at the Architecture 
Machine lab in the 1970s, right after the 
Vietnam War, was financed by the mili¬ 
tary - the Office of Naval Research and 
the Advanced Research Projects Agency. 
Did you have any reservations about 
working for the government? 

Unlike the National Science Foundation, 
which has turned down every one of my 
grant requests for the past 10 years, ARPA 
and ONR were the best possible sponsors. 
They funded Marvin Minsky, Seymour 
Papert, and a lot of other first-rate people. 

I was proud to be part of that stable. 

But did you feel any conflict of interest? 

I was the last of a generation that still 
emulated their parents. We thought it was 
cool to do things grown-ups did. For me 
and my peers, getting Department of 
Defense money to do research was a great 
honor. There were no secrets. You 208 ► 


I want to do things on a large scale in order 
to have impact. That's why the Media Lab is 

the way it is. My megalomania is not egocentric. 
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Being Nicholas 

◄ 206 were encouraged to publish. After 
all, it was military funding that developed 
the Internet, personal computers, multi- 
media, and artificial intelligence. 

Tell me about your membership in the 
World Economic Forum, the annual meet¬ 
ing in Davos, Switzerland, of CEOs from 
the world's biggest companies. 

I go not as a CEO but as part of the enter¬ 
tainment. I wear the monkey suit. My 
parents live in the neighboring town of 
Klosters, and the director of the forum is a 
childhood friend. When I started attend¬ 
ing regularly, about 10 years ago, I found 
it was a wonderful way to network with 
European industries. See, Japan is easy. 
You go to Tokyo and meet a company for 
breakfast, a company in the morning, a 
company for lunch, a company in the 
afternoon, and a company for dinner. 


That’s 25 companies in five days. Europe 
is much harder. In between flying to Paris 
and Berlin and so on, you’re lucky if you 
can see five companies in five days. So it’s 
a great help to have them all collected in 
Davos. One quarter of our funding comes 
from European sponsors, all of whom, in 
one way or another, were contacted at the 
World Economic Forum. 

How has living on airplanes - being in the 
clouds all day - changed your perspective 
on the world? 

When you go around the world a half 
dozen times each year it reinforces the 
fact that this planet is one complex place, 
with many perspectives, the least attrac¬ 
tive of which is a nationalistic one. 

An unnamed colleague once referred to 
you in The New York Times as a charlatan. 
Now that the Media Lab is celebrating its 
10th anniversary, have your critics been 
vanquished? 

It is clear 10 years later that the multi- 
media industry, which adds up to a trillion 
dollars a year, is a major force in this 
country and around the world. Two sim¬ 


ple ideas got the Media Lab launched: one 
being that the human-computer interface 
is a real problem, the other being that the 
relationship of content to technology is 
more than random. In other words, the 
computer and its content are not indepen¬ 
dent of each other. These two ideas have 
proved to be right. 

What other criticism do you hear? 

Most of the criticism about me I don’t 
hear directly, which is why I have to read 
about it in The New York Times. While 
people may not consider us charlatans 
anymore, they probably think there is still 
too much show and tell and gloss. Just 
having sponsors from Hollywood makes 
you suspect. But we are financially sound 
at a time when universities around the 
country are in shaky positions. We have 
attracted enough new talent that as multi- 
media becomes old we have new prob¬ 
lems to work on. 


Tell me about your failed attempt in the 
early 1990s to build a Media Lab in Japan. 

Our two governments worked out a 
long-range solution to promote American 
trade with Japan. It was focused not on 
tariffs or economic measures, but on edu¬ 
cation. They started a campaign to get 
American universities to build Japanese 
campuses. But MIT is not a franchise. 

It’s not something you can transplant. We 
said no to building a campus in Japan, 
although we said we would consider 
building a laboratory. 

Then what happened? 

Congressman Richard Gephardt (D-Mis- 
souri), who was spearheading the effort 
on the American side, called me down to 
Washington, DC, and gave me a lecture 
on the vital national interests involved in 
this project. We negotiated a $10 million 
endowment from a Japanese donor in 
return for a five-year agreement during 
which we would do two things. We would 
advise them on building a research labo¬ 
ratory in Japan and accept four or five 
researchers a year at the Media Lab. 


By the time the deal collapsed, you were 
being attacked in the press for "selling 
out" to the Japanese. What went wrong? 

There was a lot of bickering on the Japan¬ 
ese side, and the deal eventually unrav¬ 
eled. That our involvement in this project 
was characterized as “unpatriotic” is 
truly ironic, considering that Represen¬ 
tative Gephardt launched the deal in the 
first place. 

One of the things you seem most excited 
about at the moment is your new 
research program. Things That Think. 

People in the lab have been working for 
two or three years on wearable comput¬ 
ing, such as the BodyNet, which uses the 
body as a local-area network. The basic 
idea is to embed computing in objects that 
are not normally thought of as computers 
(see “Being Decimal,” page 252). By inter¬ 
connecting these Things That Think, you 
create a little society of machines whose 
collective behavior is far more intelligent 
than any one person can be at one time. 
Who is sponsoring this new program? 
Nike and Steelcase are already committed. 
These are new sorts of sponsors for us, a 
shoe company and a furniture maker. 
We’ve been supported in the past by aero¬ 
space, phone, computer, and newspaper 
companies - a heterogeneous lot - but 
what they all have in common is their 
interest in bits. We haven’t been involved 
before with people who are interested 
in atoms. 

I've never heard of running a research 
laboratory through sponsorship from 
companies like Nike and Steelcase. 

This is classic at MIT, where all the labo¬ 
ratories are financially independent. 

They run strictly through sponsorship. 
MIT doesn’t pay a penny. The Media Lab 
also funds its students 100 percent. They 
get full tuition and full salary. Parents love 
us, because for anybody whose son or 
daughter attends MIT as a graduate stu¬ 
dent at the Media Lab, it’s just a great 
financial deal. 

Are you in danger of becoming donor- 
driven, with outside sponsors setting 
your agenda or dictating the nature of 
your research? 

“Love is a better master than duty,” said 
Einstein. Most sponsors see that it’s best 
not to push too hard. As companies down¬ 
size and re-engineer themselves, 210 ► 


When you go around the world a half dozen 
times each year it reinforces the fact that 
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Being Nicholas 

◄ 208 one of the first things to go is 
basic research. A medium-sized sponsor 
spends $250,000 a year at the Media Lab. 
That’s less than the cost of two full-time 
scientists at IBM or Hughes Corporation, 
once you include salary and overhead. 

It doesn’t take long for an executive to 
figure out which makes more sense: 
hiring 1.5 people, or depositing that mon¬ 
ey at the Media Lab, where he or she gets 
100 -to-l leverage, because for $250,000 
he or she buys access to $25 million 
worth of research. We have an intellectu¬ 
al property deal saying that if you fund 
anything at the lab, you have access to 
everything at the lab. So, if AT&T is fund¬ 
ing research in speech, but suddenly 
needs holography, they can get it. 

Can you give me examples of Media Lab 
inventions or ideas that have changed 


disperses like air. IBM has always been a 
generous sponsor, even in the bad days 
when it was having trouble. At one point, 
we had a senior person flying down to 
IBM’s personal computer division in Boca 
Raton, Florida, once a week. When the 
PS/2 came out, he could open it up and 
point to all the circuits that came out of 
our laboratory. 

Is it true you travel with two PowerBooks 
and a 10-pack of batteries? 

Absolutely. You can take anything away 
from me - TV, refrigerator, automobile - 
but not my online connection. I have 
spent my whole life online. I depend on 
it enormously. 

Aren't there occasions when you want to 
forget about powering up? 

There is one paper thing in my life. The 
one inconsistency in everything I believe 
and do is an academic planner, a monthly 


We delegate things to people who are 
more intelligent than we are all the time, 

and it doesn't bother us. 


the way your sponsors operate? 

There are so many that I’ll give you 
classes of examples. One is shrink- 
wrapped products you can buy off the 
shelf. Lego/Logo is an example. These 
computer-programmable toys were 
developed here from start to finish; 
our graduate students even wrote the 
manual that’s in the box. 

At the other extreme is the kind of tech¬ 
nology transfer for which the lab receives 
no credit. A good example is QuickTime, 
a way to represent video on Macintosh 
computers. The first QuickTime movies 
were developed here in cooperation with 
Apple. John Scully then took the idea 
back to California. Today there is not a 
single person at Apple who remembers 
that the Media Lab had anything to do 
with QuickTime. This is perfect, absolute¬ 
ly perfect, because it ensures that the idea 
gets developed and marketed with all the 
passion generated by people who believe 
it’s their own. 

Another example lies in between the 
shrink-wrapped product and the idea that 


calendar, into which things are written by 
hand. No one else has a physical copy of it 
and nobody makes appointments in it but 
me. I guess this is somehow territorial; it’s 
the one nondigital side of my working life. 
You must get barraged by people want¬ 
ing you to try new products. 

The Media Lab is a magnet for things like 
that. I give much of it to my son, Dmitri, 
and let him try it out. A 25-year-old son is 
a pretty good test base, and when he was 
younger he was even better. 

The language in Being Digital is often 
"classist." You talk about computers func¬ 
tioning like English butlers, chauffeurs, 
and other well-trained household staff. 
Instead of slaves, what if the computers 
of the future become our masters? 

We delegate things to people who are 
more intelligent than we are all the time, 
and it doesn’t bother us. When I get on an 
airplane, I sure hope the pilot knows more 
about airplanes than I do. In the future, 
we are going to be delegating many tasks 
to computers that know a lot more than 
we do about certain subjects. My classist 


language, as you call it, is only meant to 
exemplify this kind of delegation. 

When can we expect to see the emer¬ 
gence of self-reproducing computers 
and artificial life? 

The sooner the better. I look forward to 
that day. One of the best ways to inject 
common sense into machines is to have 
them learn. You get a mind-body problem 
very quickly, and consciousness becomes a 
big question. Will we one day have robots 
running around who used to carry our 
groceries but are now hurling paving 
stones at us? I doubt it. I don’t foresee a 
time when we are treated like pets by a 
culture of super computers that have us 
on invisible leashes while we are house 
training ourselves walking on the grass. 
Hans Moravec thinks that once computers 
are smarter than humans, we'll retire, and 
computers will become even smarter. [See 
"Superhumanism," Wired 3.10, page 144.] 

I think the issue has more to do with con¬ 
sciousness and volition than being smart. 
Machines will be smarter than people, but 
I don’t believe in artificial consciousness. 

If money were no object, what truly far- 
out ideas would you be pursuing? 
Computers with common sense. 

What subjects will we be talking about on 
the 20th anniversary of the Media Lab? 
What a nice guy Negroponte was. Too bad 
he keeled over from a "type A heart attack 
five years ago.... On the 20th anniversary, 

I hope we’re talking about achievements 
in areas like Common Sense and Things 
That Think. This may not happen, but I 
sure hope so. 

Compared with the world's other great 
research laboratories, like Bell Labs and 
Xerox PARC, how do you evaluate the 
Media Lab? 

History will do a better job than I. You also 
have to realize how different we are from 
Bell Labs, Xerox PARC, or any other lab 
that’s ever existed. We are as much like 
the Bauhaus as a research lab. No photog¬ 
raphers, filmmakers, or typographers go 
to work at Bell Labs in the same way that 
they do at the Media Lab. We can attract 
real talent in those areas. So how do you 
measure our accomplishments? Is it the 
number of people we push through the 
system? In some sense, our primary prod¬ 
uct is people. We now have wonderful 
people scattered all over the world. ■ ■ ■ 
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Under Pressure 

◄ 155 other inert gases are absorbed into 
the body at rates different from nitrogen, 
the standard sport-diving decompression 
tables - schedules of decompression stops 
which allow safe absorption of the different 
gases to avoid the bends - didn't apply. 

And there were no alternative mixed-gas 
tables. That left divers with two choices: 


stick with air and dive no deeper than 
current limits, or take a chance using 
mixed gas and a homemade decompres¬ 
sion schedule. 

The chance was not a small one. It is criti¬ 
cal that divers use the right mix of gases, in 
sufficient quantity, at the correct time and 
depth. Even minor decompression mistakes 


can be deadly, and using mixed gas was akin 
to a game of Russian roulette. 

In the spring of 1988, six years before the 
Zacaton dive, Sheck Exley entered Naci- 
miento del Rio Mante, an underwater 
cave in Mexico, with four huge tanks con¬ 
taining a mixture of helium, nitrogen, and 
oxygen strapped to his back and sides. 

(He would use 21 tanks and 11 different 


gases in all.) Exley had already made several 
mixed-gas dives over the last year, but this 
was the first one he would make with a 
decompression schedule developed specif¬ 
ically for him. 

"We were so far off the charts (in terms of 
depth and duration) that we were going on 
gut feeling," remembers Bill Hamilton, edi¬ 


tor of Pressure, the Undersea and Hyperbaric 
Medical Society newsletter, who developed 
the dive plan for Exley. "The computer 
would spit out numbers but we couldn't 
take them at face value - they weren't based 
on actual exposures," he recalls. "So we 
manipulated them, worked around them, 
interpolated between them - you know, all 
the things you're not supposed to do - and, 
eventually, we got a dive plan out of them." 

From previous, shallower dives, Exley 
already knew the hazards of Mante. Silt, 
which if disturbed could obliterate visibility 
for hours, lined the cave floor, while the 
jagged edges of the cave wall jutted out 
from each side. Strong, upward currents 
slowed his descent to 30 feet per minute. 

As he went down, the cave's shape began 
to hourglass - growing wider then narrower 
then wider again - while maintaining its 
near-vertical drop. His goal was to dive 
beyond 700 feet, deeper than any scuba 
diver had been before. 

Twenty minutes later, Exley passed below 
the 700-foot mark, even as the narcotic 
effects of the nitrogen crowded his senses. 
Suddenly, an explosion behind his 213 ^ 


"Underwater caves are truly the last frontier 

on Earth. They're the only places left you can 
go that haven't been walked on, sonar-sounded, 
or satellite-photographed." 
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Under Pressure 

◄ 212 head knocked him almost uncon¬ 
scious. He steadied himself against the wall 
of the cave and tried, without luck, to locate 
the problem. 

He checked his depth gauge. He was now 
at 780 feet. Whatever the explosion was, it 
was time to head back. He rose quickly into 
shallow water (shallow being a relative 
term) and began his decompression, breath¬ 
ing from tanks he had staged along the way, 
each of which contained the precise gas 
mixture registered on Hamilton's decom¬ 
pression schedule. 

Timing was essential. To linger too long, 
or not long enough, at any one stop would 
be an open invitation to the bends, so he 
kept a close eye on all three of his watches. 
Wearing three watches was a habit he'd 
picked up the year before when he lost his 
only watch mid-dive; this forced him to 
count off each decompression stop in his 
head. One-one-thousand, two-one-thou¬ 
sand, three-one-thousand.... Luckily, he had 
to do it for only a couple of hours. 

And the explosion? A Plexiglass case 


housing the motorcycle battery that pow¬ 
ered his flashlight had imploded. It just 
couldn't take the pressure. 

Would you venture out into the unknown out 
of greed? Greed works only in the world of 
ordinary affairs. To venture into the terrible 
loneliness, one must have something greater 
than greed. Love. One needs love for life, for 
intrigue, for mystery. One needs unquenching 
curiosity and guts galore. 

With that somewhat purple prose from 
Carlos Castenada's The Fire from Within, 
Michael Menduno, a former marketing 
executive going through a mid-life crisis, 
launched aquaCorps, a dive magazine with 
an attitude, in 1990. 

Until that moment, in the 40-plus years 
since Jacques Cousteau had introduced the 
world to the scuba tank and underwater 
adventure, diving had steadily evolved from 
the province of exploration to that of a 
tame, organized activity, generating millions 
of dollars on the sale of equipment and trav¬ 
el vacations. New diving rules, established 
by training agencies and bolstered by dive 
magazines (the sport's new power struc¬ 


ture), were set in stone in the 1960s: never 
dive deeper than 130 feet, never dive alone, 
never get into decompression situations. 

The sport of rugged individualism, of 
Lloyd Bridges on the old TV show Sea Hunt, 
soon had an accident rate lower than that of 
bowling. All vestiges of the bad old days, of 
explorers diving by the seat of their wet-suit 
pants, were stricken from the record; people 
entering the sport had no idea that things 
were ever done any other way. 

Michael Menduno's aquaCorps took a 
different approach. Its standard fare includ¬ 
ed mixed gases, improved decompression 
methods, treatment strategies for the 
bends, and fatality reporting - topics that 
no other magazine had touched in decades. 
In one fell swoop, all those divers your 
mother warned you about now had a pulpit 
from which to preach. 

"People who were already into deep div¬ 
ing and mixed gases grabbed it up," says 
Menduno. "But the powers that be, well, 
they were a little cautious." 

A little apoplectic would be a better 
description. Angry, almost hysterical, edito¬ 
rials filled the pages of other dive 214^ 
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◄ 213 magazines. Manufacturers of some 
types of mixed-gas equipment were banned 
from the industry's annual trade conference, 
to be reinstated later only under the threat 
of legal action. 

By the time the second issue of oquaCorps 
hit the stands, Menduno had christened the 
unnamed sport "technical diving." Even as 
he did, it became clear that it was far less 
forgiving than its gentler predecessor. In the 
summer of 1992, eight divers in the US died 
during deep or mixed-gas dives. There were 
other deaths in Europe. 

Nevertheless, the tide had turned. The 
allure of exploring virgin and near-virgin 
caves, wrecks, and reefs, all the while push¬ 
ing personal limits to the edge, testing 
them, extending them, was too powerful 
to ignore. Training agencies for technical 
diving were being established. aquaCorps 
launched tek, an annual conference that 
began drawing divers from around the 
world. Even the more mainstream dive mag¬ 
azines were touching on previously taboo 
technical-diving topics. And as more deep, 


mixed-gas dives were conducted, data on 
their limits were accumulated and dissemi¬ 
nated, eliminating some of the old dangers 
as newer ones beckoned. 

Scuba had finally come full circle: from the 
first explorers who strapped on archaic tanks 
back in the 1950s to technical divers who 
now strapped on underwater computers. 

By 1993, the growth of technical diving 
vaulted Sheck Exley to legendary status. "He 
was walking on the dark side of the moon 
compared with everyone else," says Bret 
Gilliam, a longtime friend of Exley and CEO 
of Technical Diving International. "When he 
made his original Mante dive, not only did 
he go deeper than anyone had gone before, 
but his first decompression stop was deeper 
than anyone had ever been." Among techni¬ 
cal divers, it was becoming clear that Sheck 
Exley was The Man. 

In the summer of'93, he used a decom¬ 
pression schedule developed with his own 
software to dive a South African water-filled 
sinkhole called Bushmansgat. Squeezing 
through a 3-foot crack to enter it, he picked 
up speed and descended 200 feet into the 


world's largest underwater cavern. Even to 
Exley, its size was overwhelming. 

He continued down, at a rate faster than 
ever before. At 700 feet, however, Exley's 
body lodged a severe protest. Hundreds 
of small concentric circles, each with a 
sparkling dot at its center, filled his vision. 
His body began itching and stinging. It was 
high-pressure nervous syndrome, a little- 
understood phenomenon brought on by 
severe, rapid compression. The extreme 
pressure inhibits the function of the brain, 
causing neural circuits to run wild. Exley 
had never experienced it before. 

He hovered at 750 feet, to consider his 
options: abort or continue down. Decision 
made. He started down again, more slowly 
this time, though there was little physical 
change. By the time the cave bottomed out 
at 863 feet, Exley's entire body had begun 
shaking uncontrollably. 

Exley ignored it. His flashlight cut through 
the darkness. Even without full vision, he 
could make out what appeared to be a 
lunar landscape: a uniformly flat bottom, 
sloping away from him, covered with small 
rocks, and buried in nearly a foot of 2 i 6 ^ 
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◄ 214 black sediment. No one before him 
had ever stood where he was standing. 

He couldn't stay long, since every minute 
of extra time he spent at that depth would 
eventually have to be paid for with extra 
hours of decompression. After a good look 
around, he inflated his BC and began to rise. 
He was more than halfway to the surface 
before the syndrome subsided. 

At Zacaton, 100 feet beneath the water's 
surface, Jim Bowden hovers at his decom¬ 
pression stop. Above him, the sun has set 
below the ridge surrounding the cave. 

A support diver moves in close and 
begins gesturing to him. As she does, the 
silent motions of her fingers weave a mes¬ 
sage that he already knows in his heart but 
has tried not to believe. Sheck Exley, the 
man who read paperback novels underwa¬ 
ter to pass the time during long decom¬ 
pression stops, the man who celebrated 
New Year's Eve for the last 25 years in 
dozens of underwater caves throughout 
Florida and who rescued countless other 


divers from near-fatal situations, has not 
come up. Sheck Exley is dead. 

Bowden continues to hover. He can't head 
back down for Exley; he doesn't have the 
gas supply. He can't surface; to do so with¬ 
out finishing his decompression would be 
certain death. He can only wait, locked into 
the silence of a diver underwater, suspend¬ 
ed in decompression, mourning his friend. 

"That was a horrible moment," remem¬ 
bers Bowden. "We knew the risks we were 
taking, but still, it was hard to imagine 
Sheck not surviving the dive - not surviving 
any dive." 

Within hours, reports of Exley's death go 
out over the news wires. aquaCorps's office 
is swamped with e-mail. The rec.scuba site 
on the Net fills up fast, as do all the scuba 
bulletin boards. The thought of Exley not 
returning from a cave dive (even one to 
1,080 feet) is as incomprehensible as the 
idea of a young Muhammad Ali dying in the 
ring from a punch. "To find out that he was 
mortal came as quite a shock to a lot of peo¬ 
ple," says Gilliam. 

No one expected Exley's body to be recov¬ 
ered from the depths of Zacaton - who 


could go down to retrieve it? - but several 
days later, his descent line, heavy with 
unused decompression tanks, is winched up, 
and his body, wrapped into it, is recovered. 
An autopsy is inconclusive; with no witness¬ 
es, it's impossible to know what happened 
during the dive. 

The most likely scenario is that, like Bow¬ 
den and for unknown reasons, he used up 
his gas much faster than expected. Unlike 
Bowden, however, he mustn't have realized 
this until too late. At that point, without 
enough gas to inflate his BC and rise, he 
wrapped himself into the line to stop his 
descent and to give himself time to think. 

He was most likely experiencing flashes of 
narcosis as well as another episode of high- 
pressure nervous syndrome. When he ran out 
of gas mixed for that depth, he switched to 
another that could be breathed safely only 
much closer to the surface. At that point, he 
must have suffered an oxygen convulsion, 
lost consciousness, and died. 

At the '95 tek conference in San Francisco, 
Exley's ex-wife and longtime dive partner 
accepts a posthumous award in his 218 ^ 
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◄ 216 honor. Other than that, there's little 
mention of his death. Maybe the topic has 
been talked out. Maybe it's time refusing to 
stand still. 

The big draw, as at all tek conferences, are 
the emerging technologies that promise to 
push future dive capabilities way beyond 
current limits: communication systems that 
will allow speech underwater, dive comput¬ 
ers with magnetic keypads for e-mail and 
inputting navigational data, software pro¬ 
grams that will calculate everything from 
mixed-gas decompression schedules to oxy¬ 
gen tolerance units. 

More than 60 companies are on hand to 
showcase their wares. Some, who have man¬ 
ufactured exclusively for commercial deep- 
sea divers for the last few decades, try now 
to cross over the recreational line for the 
first time. Others are former Navy suppliers 
looking for greener pastures since the end 
of the Cold War. 

The one thing they all have in common is 
technology that will enable divers to go 
deeper, longer, farther. 

"The industry is finally starting to realize 
that this is no longer just a niche segment 
of the scuba market," says Tom Mount, presi¬ 
dent of the International Association of 
Nitrox and Technical Divers. 

Indeed, more than 2,000 people attend 
the '95 tek conference, and there are an 
estimated 8,000 additional technical divers 
across the US. The majority are educated 
professionals with large disposable incomes. 
More importantly, their numbers are grow¬ 
ing faster than those in any other segment 
of the scuba community. Everywhere. The 
first Euro.tek conference will launch this 
October in England, with Asia.tek slated for 
May '96 in Singapore. 

As for Bowden, he's still planning to reach 
the bottom of Zacaton, just like a moun¬ 
taineer might be determined to see the top 
of Everest. "You know, underwater caves are 
truly the last frontier on Earth," he says. 
"They're the only places left you can go that 
haven't been walked on, sonar-sounded, 
or satellite-photographed. And that's what 
drives me - that's the thrill. Now, you can 
call it ego or try to cheapen that feeling in 
any number of ways, but that's what it comes 
down to. I'm going to keep on exploring. 

And so will others." ■ ■ ■ 
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◄ 162 Tuzla, Belgrade, and Pristina," accord¬ 
ing to a message from Ognjen Tus. "The lat¬ 
est message is that his notebook computer 
is broken." 

So far, and yet so close: on the first day 
of the disaster, Bachman was actually just 
a phone call away, at his home in Germany. 
On the second day, he was on his way to 
Zagreb but couldn't have gotten in touch 
with ZaMir because all four phones were off 
the hook to prevent users from connecting 
to 1.5 Gbytes of empty disk space. Bachman's 
notebook was indeed broken, so he was 
traveling around with a portable hard drive 
- a typically ZaMir low-tech solution to a 
high-tech failure. 

There is something mind-boggling about 
such inefficiency and rumor running a net¬ 
work. Turnipseed suggests that because 
everyone is wired, there is no need to keep 
one another abreast of physical where¬ 
abouts. But perhaps all the entanglements 


of telephone lines and electricity working 
in concert. The most dramatic part of ZaMir 
is its link to Bosnia, a year-and-a-half-old 
communication miracle maintained in spite 
of regular power outages, nearly nonexis¬ 
tent telephone connections, and, of course, 
shelling. Messages from Sarajevo to the 
outside world pass through Zagreb to 
Bielefeld, which in turn distributes the mes¬ 
sages to Belgrade or the Internet. In April 
of this year, Bachman hooked up Tuzla, 
another Bosnian city. 

There are more than 700 users in Sarajevo, 
though many of them do not have their own 
modems, and some don't even own com¬ 
puters. They come into the ZaMir-sa office 
to upload or type in their messages. In a city 
where life is reduced to survival, the proper 
function of an electronic communication is 
to testify to this accomplishment, to let oth¬ 
ers know , and to locate the missing. Since 
the initial wiring of the Sarajevo node, it has 
been used largely to help friends and rela¬ 
tives separated by war to find one another. 


In a city where life is reduced to survival, 
the proper function of an electronic communication 
is to testify to this accomplishment. 


and failures also have something to do with 
the romance of the war zone, where nothing 
should ever work too smoothly and no one 
should ever get too comfortable. Perhaps, 
too, it is the way of this region, where myths 
are born out of thin air and carried through 
generations, and where personal fictions are 
sometimes the only means of escape. 

This is a place where many people are but 
the disembodied memories they have left 
behind, while others wish they were disem¬ 
bodied - and not just because they have no 
place to sleep. "The whole region is a virtual 
reality," claims Warn Kat. "Bosnia is a virtual 
country, because its citizens are scattered all 
over the world." 

Sarajevo, Bosnia-Herzegovina 

But Bosnia is an actuality as well, a reality 
of relentless carnage, dead children, and 
people reduced once again to starving in 
the basements of their buildings while, 
perhaps, upstairs a modem is blaring, miss¬ 
ing a potential connection in a rare moment 


Alexander Olujic - or Sale, as everyone 
calls him - was "found" by a couple of 
friends still in Sarajevo, which the 16-year- 
old Sale fled with his sister three years ago. 

In April 1994, he received a phone call that 
passed on a ZaMir e-mail message from 
high school friends still in Sarajevo. "I was 
very intrigued," he explains. "How did the 
message get here? When they told me by 
computer, I was interested and asked if they 
needed any help." Soon he was heading up 
the letters project in Belgrade. 

I wrote to Sale before coming to Belgrade, 
and he heartily invited me over e-mail to the 
ZaMir-bg office for beer, which, he wrote, 
lasts from about 4 in the afternoon till 8:30. 
By the time I get to Belgrade, though, Sale is 
nowhere to be found; he is in Nova Pazova, a 
tiny town where, the hope is, he can evade 
police and soldiers carrying out the mass 
mobilization of refugees from Bosnia. 

Nova Pazova is a bumpy 50-minute bus 
ride from Belgrade (we pass a sign to Zagreb 
- a sort of "I exist," with no kilometrage 222 ► 
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◄ 220 and pointing in an indeterminate 
direction, which is just as well, since you 
can't get there from here), and the entire 
dusty town smells like a chicken coop. 

Sale, now a 19-year-old with a disarmingly 
downy upper lip, sits on a fold-out velveteen 
couch, lanky arms stuck between bony 
knees: idle restlessness embodied. His 
friends from the Centre for Anti-War Action, 
where the Belgrade ZaMir is housed, are 
supposed to be on their way over with a 
computer and a modem so he can get back 
to work from his hiding place. 

I ask him how long he has been in hiding. 
He flashes an embarrassed smile: "I am not 
in hiding. It's sort of a vacation for me." 
Which, translated, means something like, "I 
am sick to death of politics, and that is the 
last thing I want to talk to you about." 

The ZaMir letters project relies on a score 
of volunteers in Sarajevo and Tuzla to re¬ 
ceive messages from ZaMir's Belgrade office 


and pass them on to addressees by phone. 
"There are a lot of things that are needed 
for this to work," says Sale. "ZaMir-Sarajevo 
has to be working, the volunteer has to have 
electricity and a phone and be in the same 
part of town as the recipient - you can't 
expect someone to carry a message in those 
conditions." The most a volunteer can be 
asked to do is struggle with the phone to 
read a message aloud to the addressee. 

Most phones do not reach beyond a par¬ 
ticular neighborhood, however, so Sale has 
an incomparable asset as coordinator: he 
remembers what Sarajevo telephone ex¬ 
changes are located in which neighbor¬ 
hoods. He estimates that 1,000 people have 
exchanged between 5,000 and 6,000 mes¬ 
sages with friends and relatives in Sarajevo 
in the past year. 

But his work is emphatically not political. 
He just loves computers, he says, this boy 
who was forced to leave high school after 
his second year, and at ZaMir-bg, he tells 
me, he gets to do what he loves. 
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Belgrade, Serbia 

As much as the Zagreb ZaMirites enjoy the 
glamour of their political mission, their 
Belgrade counterparts shrink from it in hor¬ 
ror, proclaiming their techno geek-essence 
repeatedly: being political in Belgrade is too 
hard. It means responsibility. It means cry¬ 
ing, like Lepa Mladjenovic does, when you 
read an e-mail message from a friend in 
Sarajevo who describes "the vertical sound 
of the raindrops falling and the horizontal 
noise of the shells flying." No one is relaxed 
in Belgrade anymore; it has a lot fewer cafes 
than Zagreb, and in those it does have, peo¬ 
ple do not lean back leisurely: they lean in 
intensely. In the view of the Western world, 
Bosnia-Herzegovina is the residence of 
Victimhood, Croatia is the Potential New 
Democracy in the heart of Europe, and 
Serbia is the seat of Evil. From within Serbia, 
people have had to choose between the 
tears and weight of responsibility, rabid 
nationalist fervor, and forced de-politiciza¬ 
tion; the Belgrade ZaMirites have tried for 


the last. And as Zagreb takes its virtual con¬ 
nection to the rest of the world as its due 
(it is the heart of Europe, after all, and 
carries none of the responsibility for the 
Balkan disasters), Belgrade is scrambling 
for that connection desperately, hopeful 
that through the Internet it can become a 
part of the civilized world. 

In addition to Sale, the ZaMir-bg team 
includes Sasa Petrovic and Miroslav Hristo- 
dulo, two 23-year-old engineering-student 
friends who want nothing more than a 
full Internet connection for the rump 
Yugoslavia. Of all the post-Yugoslav coun¬ 
tries, full Internet connections exist only 
in Macedonia, Slovenia, and Croatia, though 
in Croatia, ZaMir's struggle to get its own 
gateway has so far been fruitless. The 
republics of Montenegro and Serbia, includ¬ 
ing the Albanian enclave of Kosovo, had 
an Internet connection through Austria 
starting in 1989, but with the imposition of 
international sanctions, this line to the out¬ 
side world was cut. 224 ► 



"The whole region is a virtual reality," claims 

Warn Kat. "Bosnia is a virtual country because 
its citizens are scattered all over the world." 
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◄ 222 Close to two years ago, Hristodulo, 
Petrovic, and about 200 kindred spirits, 
all of whom had met through various Inter- 
net-related newsgroups on Yugoslav BBSes, 
decided to form the Yugoslav Computer 
Communications Association (YuCCA), 
devoted to devising an on-ramp to the 
information superhighway. The first step, 
according to the group's members, is a local 
UUCP network, which they have lovingly 
dubbed the Yu-lnternet - sort of a virtual 
Internet. "This is so we learn the protocol for 
when we get Internet," Petrovic explains, 
batting his thick eyelashes like a 5-year-old 
trying to rationalize opening his Christmas 
presents too soon. The second step is - the 
World Wide Web. 

At the Organizational Sciences Faculty 
of Belgrade University, Professor Boze 
Radenkovic proudly demonstrates the World 
Wide Web. An extraordinarily large and 
bearded man, Radenkovic is the head of the 


Pristina, Kosovo 

The more isolated an area is, the greater 
the information deficit among its residents 
and the more exposed their desire for a con¬ 
nection to the outside world becomes. 
Perhaps no place - certainly no place that's 
not currently being shelled - projects the 
same feeling of isolation as Kosovo. Kosovo 
is a disputed region of about 2 million 
ethnic Albanians who are living in a police 
state ruled by a tiny Serb majority. Since 
1991, Albanians have been shut out of all 
the official institutions, including the media, 
the theater, and the education system. 

They have formed a parallel underground 
government and education infrastructure. 
Everyone I know in Kosovo is concerned first 
and foremost with how to get his or her 
passport, which has either expired and not 
been renewed or was taken away by the 
Serbian police; second on the agenda is the 
installation and maintenance of a satellite 
dish that allows the people of Kosovo to 
watch Albanian television, which broad¬ 


This is the stuff of exquisite inspiration: 
Journalists and activists succeeding against wartime 
odds. Except the wartime odds are winning. 


government's information-superhighway 
task force, formed around the same time as 
YuCCA. The government of the despised, 
boycotted rump Yugoslavia is real keen on 
getting on the Net. 

"This is a conference on communications," 
booms the giant professor. "See, these are 
the presenters. This is very interesting." 

As interesting as dozens of digitized photo¬ 
graphs of middle-aged gray-suited men 
could possibly be. Radenkovic uses the 
phrase "very interesting" exactly 38 times; 

16 of those times he adds "for you." What is 
very interesting forme is that this entire 
group of very enthusiastic computer scien¬ 
tists seems to have forgotten the meaning 
of the first two Ws in WWW. 

"They have very nice World Wide Web 
at the Electrotechnics Faculty," Professor 
Radenkovic informs me. "And this presenta¬ 
tion is accessible to all 1,200 users of the 
Yu-lnternet." 

Perhaps they stand for "We Want." 
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casts for two hours starting at 6:30 in the 
evening - the streets are empty until 8:30. 
The average Kosovo Albanian makes no 
money. The average working Kosovo Alban¬ 
ian would have to labor for two or three 
months just to buy the simplest satellite 
dish at 450 German marks. Yet the compa¬ 
nies that import them claim to have sold 
110,000 since last year. 

It is little wonder that the people of Kosovo 
who hear about the miracle of electronic 
communications become obsessed with 
the idea. Akan Ismaili, the tiny 21 -year-old 
administrator of the Pristina ZaMir node, says 
he read about the Internet in high school and 
three years ago took a job with an insurance 
company solely because there was a modem 
in the office. He used it after hours to call 
BBSes wherever he could find them. Last 
year, he sent an article about the Internet to 
Koha, an Albanian-language weekly maga¬ 
zine, and was asked to travel the 50 kilome¬ 
ters to the Kosovo capital of Pristina, 226 ► 
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◄ 224 where Bachman and the staff of Koha 
were cooking up ZaMir's Kosovo node. 

Having spent his formative years fantasiz¬ 
ing about the Internet, Ismaili appears dis¬ 
tinctly more comfortable with computers 
than with people. After asking me a few 
questions, he gets an understanding look in 
his eyes: the keywords journalist, Eastern 
Europe, English language have computed. 

"Ah, so you are like a newsgroup," he says 
with relief, performing the information-age 
corollary of anthropomorphizing. 

The only person Ismaili likes is Zana. In 
fact, he seems to be in love with her. "She is a 
beautiful young woman," he says, stretching 
the oooh in beautiful to the point of ecstasy. 
"She's the good fairy of the woods. She helps 
people in need get out." Zana is the Pristina 
ZaMir node. The name was chosen because 
"za mir" is Serbo-Croatian, the alienating 
language of the oppressor. Zana is a favorite 
Albanian folk image as well as a popular girls 


name, making the computer network for 
Ismaili just another adorable Pristina infant. 

It is a modest undertaking in Pristina, and 
an uphill battle. At the moment, Zana-pr is 
two 386 computers without hard drives or 
monitors, hooked up to the local-area net¬ 
work in the offices of Koha. The system has 
80 users, many of whom are foreigners work¬ 
ing for international relief organizations. 

The local phone lines are so bad that an 
organization wanting to use the system reg¬ 
ularly - a magazine or a newspaper, for 
example - would have to set aside a dedicat¬ 
ed terminal to make netcall attempts all day 
long. But now that Zana-pr has survived 
what Ismaili calls "the period of childhood 
diseases," he is sure it will take off. 

Pakrac, Western Slavonia 

One of the few givens of our nihilistic age 
of information is that information is an 
absolute value. Its free exchange is what 
authoritarian regimes have done their best 
to prevent. It has been thought to topple 


governments - some would say the entire 
Communist bloc fell because of it - and to 
start wars. Certainly, the exchange of infor¬ 
mation - insults, rhetoric, revisionist histo¬ 
ries - played a key role in starting the wars 
that followed. People are killed for what they 
know or refuse to forget. Shells are fired to 
quash information. 

These are some of the initial wars of 
the information age (the first would proba¬ 
bly be the real-time spectacle of the Persian 
Gulf in winter 1991). Like the wars before 
them, they have subjected their living vic¬ 
tims to physical and political isolation. But 
unlike those wars, they have not created 
information vacuums. 

With the possible exception of obscure 
Macedonia (the only post-Yugoslav country 
without a ZaMir node), all Yugoslav-succes- 
sor governments have attempted to control 
the media. On the whole, their efforts - 
including Yugoslav president Milosevic's 
yearlong all-out war on the independent 
media - have failed spectacularly. Indepen¬ 


dent newspapers survive, though, like Bel¬ 
grade's Nasha Borba (Our Struggle) or 
Pristina's Bujku, they consist of scores of 
journalists stuffed into small flats adapted 
as office space. They owe their survival in 
large part to electronic communications. 
Shoestring operations with offices that may 
as well be virtual and are paperless of neces¬ 
sity (the price of paper is prohibitive) receive 
stories via modem - often via ZaMir - from 
their correspondents in various countries, 
and from AIM, the Alternative Information 
Agency, an association of about 70 post- 
Yugoslav journalists who use a closed Paris- 
centered computer network to supply 
stories free of charge to independent media 
throughout the former Yugoslavia. 

On the face of it, this is the stuff of ex¬ 
quisite inspiration: journalists and activists 
succeeding against wartime odds in making 
an alternative perspective public. Except 
the wartime odds are winning. The antiwar 
groups and independent media in the 
region may have succeeded in getting 


hooked up, but this does not appear to have 
moved the war any closer to its end. The 
most tangible things activists do is mend 
people and buildings broken by war, often 
only to have them smashed again. This is 
what happened in Pakrac in the disputed 
region of Western Slavonia, where Warn Kat 
and other volunteers had been working for 
two years only to have their office used as a 
base by Croatian forces that overran the 
long-suffering town on May 1. Still, in Pakrac, 
the conviction that information must flow 
has not been abandoned: in addition to 
helping rebuild houses, Kat and his team 
continue to teach kids and women the 
basics of e-mail. Their impact can easily be 
debated - "I wonder who reads all this stuff," 
Kathryn Turnipseed laments, even after the 
monumental effort of training 110 women to 
use computer communications software and 
to put their stories on the Net. But the effort 
does leave incongruous traces. 

There was the time, for instance, about a 
year and a half ago when Warn Kat handed 
his notebook to a 15-year-old Pakrac girl 
named Emira Demiri and asked her to type 
in her story. "Believe me, it wasn't easy," she 
explains. "It's bad enough just having it in 
your head, not sharing it, because it's yours, 
even if it's bad." This was the story of seeing 
her boyfriend blown up in the schoolyard, 
about being hospitalized for months and 
taking antidepressants for months more. 

Kat posted the account instead of an install¬ 
ment of his diary. Letters of support and 
gifts poured forth in response, and another 
e-mail believer was born. 

Emira wears a long-sleeved Nirvana T- 
shirt, a reminder both of the fact that con¬ 
temporary war survivors grew up in the glo¬ 
bal village (where they watch MTV) and of 
another great Pakrac e-mail success: Last 
year, a group of Pakrac girls sent a message 
to Nirvana bassist Krist Novoselic urging him 
not to commit suicide like Kurt Cobain, espe¬ 
cially in light of how important his music had 
been to the girls' own struggle to survive. 
Novoselic responded with assurances of his 
intention to stay among the living and a 
US$60,000 donation to the Pakrac Recon¬ 
struction Project. Novoselic, it turns out, 
bears the name of one of the towns along 
the road from Zagreb to Pakrac, segments of 
which are ghost land - towns destroyed and 
abandoned - but the train still stops there, 
as though driven by motor memory. 228► 


From some angles, Pakrac looks like a decaying 
skeleton of a town. But there are about 4,000 residents 
left here, and one stumbles upon evidence of life. 
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◄ 226 From some angles, Pakrac looks no 
different: a decaying skeleton of a town. 

But there are about 4,000 residents left here 
- about half its previous population - and 
one finds evidence of life, like a volunteer- 
organized youth party on the Friday night 
I'm there. 

Down a few crumbling steps, around the 
corner of what may, if there were a light 
source, turn out to be either a covered alley 
or a large hallway, about 50 teenagers in 
plaid flannel and Nirvana T-shirts are packed 
into an old classroom. A square white sheet 
on the far wall implores in crayon colors: 

BELIVE IN GOD [sic] 

sK5i)+ ( 7=^ 

TO BE GOOD 

In front of it, the world's smallest girl singer 
in several layers of grunge croons speeded-up 
Beatles covers. The teenagers toss up gangly 
bodies haphazardly, their skinny limbs flying 
overhead. The Pakrac volunteers - the same 
twentysomethings who have been rebuilding 
houses and teaching e-mail - stand back 
looking distinctly older, both wearily satisfied 
and vaguely dismayed. 

"What the volunteers are doing here is 
normalization," Emira explains. 

This oasis of frenzied energy in the middle 
of a dark, deserted, and destroyed town feels 
anything but normal. But then everything is 
relative where time, communication, and 
war are concerned. 

Sale told me he's given up on trying to 
discuss politics with friends in Sarajevo 
"because all they want is to feel normal." He 
explained: "I wrote to one friend saying, I 
know how you feel: you have no heat and no 
food. And he wrote back, 'I have my humani¬ 
tarian aid and my firewood, and I am fine.'" 

A couple of years ago, my Belgrade friend 
Lepa used to obsessively repeat a line in a 
letter from a Sarajevo friend: "What I need 
you can't give me." No one can. No one can 
bring back the dead, guarantee that the new 
roof won't be blown off the house just like 
the old one, or create any sense of security 
for a single person or group living in what 
used to be Yugoslavia. Perhaps the best 
anyone can do is play the good fairy of the 
woods who helps people in need find, if only 
virtually, a way out. ■ ■ ■ 


Albania 

◄ 161 donia, helping get that country's Inter¬ 
net connection up and going, which it did 
the month he left - June 1995. 

Both Albania and Macedonia have as yet 
fallen beyond the reach of the ZaMir net¬ 
work's funding capacity, though there is talk 
of adding them in the future. When Bill's 
assignment in Albania is up, his next adven¬ 
ture may be networking in Prague for Radio 
Free Europe. 

It's worth noting the one common thread 
running through almost all Balkan online 
projects, including Albania and Macedonia's 
Internet hookups and the ZaMir Transnation¬ 
al Network: the Open Society Institute. Sole¬ 
ly funded and in large part controlled by 
Hungarian-American billionaire financier 
George Soros, no other organization comes 
even close to the institute's contribution to 
networking throughout all of ex-communist 
Europe. From all the countries of the former 
Yugoslavia to the most remote former Soviet 
republics, the institute has a profound vision 
for how online communication can help re¬ 
integrate these lost societies into the mod¬ 
ern world community. 

In any event, certainly few Albanians know 
as much about computers as Bill. Before the 
country's painfully repressive, hopelessly 
isolated communist regime died at last in 
1991 - after massive riots destroyed most 
of the country and thousands of refugees 
fled - there were essentially no computers 
in the country. 

That's not an exaggeration. Probably not 
more than 100. PC sales in Albania today are 
completely dominated by two distributors, 
those for IBM and Hewlett-Packard. Both say 
last year wasn't bad, with sales of about 500 
PCs each. Best estimates are that fewer than 
5,000 PCs exist in the country today. 

Not surprisingly. Bill doesn't plan a con¬ 
ventional network for the country. With time 
tight, funding limited, and infrastructure 
nonexistent, his vision involves an odd mix 
of radio-packet switching, wireless modems, 
and satellite transmission. In fact, the term 
"wiring" has little relevance at all for the 
project, so much of it depending on trans¬ 
mission by air. 

"Wires suck," says Bill. "Every time it rains, 
snows, hails, or someone digs a hole, the 
phones break down for a week." 

For that matter, most of Albania has pretty 


basic problems with water and electricity 
supply. Universal connectivity isn't the top 
priority at the moment. 

So, wireless modems seem like one obvi¬ 
ous answer to the phone problems. And 
the idea of also incorporating radio-packet 
e-mail into the system came from Bill's pal 
Mike Holman, the geek for God. For the last 
year and a half, Mike and some 70 organiza¬ 
tions within his umbrella group of Christian 
missionaries, the Albanian Encouragement 
Project, have been online, with both a 
domestic and international e-mail network, 
which Mike designed. 

Obviously divinely inspired, Mike has jer¬ 
ry-built an e-mail system using hand-held 
VHF radio transceivers from RadioShack, 
terminal node controllers (essentially ham 
modems), solar-powered mountain-top 
radio repeaters, car batteries, vise grips, and 
duct tape. It's a bit slow and temperamental, 
to say the least, but it works better than pre¬ 
vious alternatives. 

Transferring by TNC at 4 Kbytes a minute, 
it still takes e-mail the better part of a day 
to filter from rural villages to the Tirane BBS. 
"It used to take weeks to send a fax out of 
the country," says Mike, a computer pro¬ 
grammer and engineer, employed at NASA 
for a spell in the '60s, and a die-hard ham 
radio enthusiast for three and a half decades. 
"Two years ago, you had no choice but to 
drive for eight hours to another part of the 
country just hoping someone would be 
home, because there was no other way to 
get through." 

More reliable still, for some thousands of 
souls lucky enough to have computers at all, 
the Internet promises to be a revolution of 
exactly the kind Albania desperately needs. 
Shortages of books and paper, harsh politi¬ 
cal censorship of the media, and almost 
no access to telephones for the masses 
remain realities in Albania today - a climate 
where online international connectivity 
could quietly work miracles. 

In fact, the Net is also probably a much 
better way to try to reach Bill. Watch for 
www.albnet.al. Bill's beautiful, bald Czech 
wife, Elen Eldridge, was last seen designing 
extensive Albania Web pages on her Power¬ 
Mac, doubtless the only one in the country. 
Or by now, maybe they're in Uzbekistan - 
who knows. 

But by telephone to Albania? Forget it. 

- Rick E. Bruner 
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◄ 167 which there were plenty - sent to 
members of parliament. In the central 
business district of Auckland, home to 
almost one-third of the population, lines 
were so clogged that you could hardly 
make a call after 10 a.m. The average wait 
for installation of a new phone line was 
48 days. Today, it’s more like 48 hours. In 
a transformation that would bring tears of 
joy to the eyes of Milton Friedman, Tele¬ 
com New Zealand has reinvented itself as 
a lean, market-driven organization whose 
stated goal is to be one of the best service 
providers in the world. 

Now New Zealand’s largest listed com¬ 
pany, Telecom has reduced its work force 
by two-thirds and invested over US$4.5 
billion in upgrading its nationwide net¬ 
work, which is now 98 percent digital. As 
of June 1995, Telecom New Zealand had 
enjoyed seven consecutive quarters of 
revenue growth, and an earnings growth 


rate that ranks it with the top 15 percent 
of telcos worldwide. Since 1988, the price 
of long-distance calls has dropped in real 
terms by over 50 percent. 

Perhaps the best indication of the kind 
of changes Telecom is going through comes 
from one of its recent recruits, Theresa 
Gattung, the company’s 33-year-old gener¬ 
al manager of marketing. “Telecom is 
coming to grips with what it means to be 
a market-led organization,” she says. 

“Now, when the company proposes the 
introduction of a new service, instead of 
wondering what the regulators will say, 
everyone asks, What will the customers 
say?” An example of a new customer- 
driven service is Talkaround, which Tele¬ 
com began trial-testing in February, a 
system that merges mobile and fixed-line 
networks and gives mobile subscribers a 
single, common number. 

Freedom to introduce such services is 
enough to turn an RBOC green. Unencum¬ 
bered by line-of-business regulations or 


the need to file for approval, Telecom is 
jumping into all sorts of new markets. 
Since introducing a mobile service, the 
company has signed up 290,000 cellular 
subscribers, giving New Zealand one of 
the highest rates of cell-phone penetration 
in the world. “You see more flip-phones 
here than in Dallas,” says John Clark, 
a 16-year US cable industry veteran 
hired to develop Telecom’s nascent video 
business. Clark’s initial responsibility is 
running two fiber-to-the-curb trials in 
Auckland. (One just happens to be in 
Pakuranga, Maurice Williamson’s yuppie 
constituency, the other in a somewhat 
less upmarket district represented by the 
previous administration’s communica¬ 
tions minister. Telecom insists the choice 
of locations was a coincidence.) 

At present, the service delivers 22 chan¬ 
nels of video, some basic and some deliv¬ 
ered on a pay-per-day basis to 600 homes. 
A modest menu perhaps, but a veritable 
feast for New Zealanders, who receive 


only three basic over-the-air channels. 
(Five pay channels are available via UHF 
from Sky Network Television Ltd., a joint 
venture whose partners include Ameri- 
tech, Bell Atlantic, TCI, and Time Warner.) 
Such limited choice represents a unique 
opportunity for Telecom. “Nowhere else in 
the world,” Clark claims, “is the telephone 
company entering into video where there 
is no cable competition there already.” 

Like telcos elsewhere, Telecom has been 
slow to embrace online services, but is 
now gearing up to get into that business, 
too. The Ministry of Commerce estimated 
that only 60,000 to 100,000 New Zealan¬ 
ders are online. “The scale of the opportu¬ 
nity is huge,” enthuses Phil Norman, a 
former Microsoft exec drafted to oversee 
Telecom’s entry into this market. Telecom 
currently provides Internet access via an 
informal joint venture with a local acade¬ 
mic operator. Norman says this partner¬ 
ship will be dissolved, allowing Telecom 
to step into the driver’s seat for a relaunch 


of the service early next year as a content 
host based on Web technology. 

Since privatization began in April 1987, 
Telecom New Zealand has gone from 
being little short of a laughingstock to a 
firm that today claims to command a 70 
percent approval rate. By any measure, 
this is an impressive accomplishment. 
And one in keeping with New Zealand’s 
overall performance (the country’s econo¬ 
my is growing at a miraculous 6 percent 
annually). But before other countries rush 
to emulate New Zealand’s example, they 
should remember that there never was a 
rose without a thorn. And the thorn in 
Godzone’s rosy deregulated environment 
is whether Telecom’s much smaller rivals 
will be able to compete with the big guy. 

Telecom faces different competitors in 
each sector. Prime among them is Clear 
Communications Ltd., which competes 
against Telecom in the long-distance and 
international toll markets. Since com¬ 
mencing operations in April 1991, Clear 
has been tremendously successful in 
terms of growth (and recently in profit¬ 
ability). The firm achieved its current 
share of around 23 percent in just four 
years, extraordinarily fast compared with 
new carriers in other deregulated mar¬ 
kets. Clear’s MCI-derived service culture 
proved hugely attractive to long-suffering 
Telecom subscribers - both business and 
residential - who signed up in droves. 

Almost immediately after launching 
long-distance services, Clear decided it 
wanted to offer local services, initially in 
the central business districts of Auckland, 
Christchurch, and Wellington - New Zea¬ 
land’s three largest cities. This required 
an agreement to interconnect with Tele¬ 
com’s network so Clear customers could 
call Telecom customers and vice versa. 
Interconnect negotiations began in May 
1991, breaking down in August that year. 
Whereupon Clear sued Telecom, alleging 
that the latter had violated Section 36 of 
New Zealand’s Commerce Act, which is 
intended to prevent dominant companies 
from acting in anti-competitive ways. 

T he central issue in the interconnect 
dispute is the cost of the so-called 
Kiwi Share, known elsewhere as 
universal service obligation. This imposi¬ 
tion requires Telecom to provide ser- 232 ► 
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◄ 230 vice in residential and rural areas, 
a significant undertaking in a country as 
sparsely populated as New Zealand. Ini¬ 
tially, Clear refused to recognize that 
there was a cost attached to the Kiwi 
Share. The company has since come round 
to accepting that if Telecom can indeed 
demonstrate a financial burden, then Clear 
should make a contribution. The question is 
how much they should pay. More than four 
years later, the issue remains unresolved. 
Clear and Telecom have dragged each other 
through the courts, both sides playing hard¬ 
ball, wheeling in US experts on regulatory 
economics to argue their respective cases. 
Judgments seesawed between the two par¬ 
ties all the way up to the Privy Council in 
London, the equivalent of the US Supreme 
Court and a legacy of New Zealand’s colo¬ 
nial ties to the UK. In October 1994, the 
council ruled that in denying Clear inter¬ 
connect, Telecom had not done anything 


BellSouth has found itself at the mercy of 
the dominant player - Telecom. And there 
are no government offices to which it can 
send its lobbyists. Since purchasing a 
spectrum license in 1989, BellSouth has 
poured close to half a billion New Zealand 
dollars (approximately US$325 million) 
into the construction of a nationwide cel¬ 
lular-phone network. 

But the company has suffered some 
rude shocks since entering the mobile 
market in July 1993. As a late entrant, 
BellSouth is pinning its hopes on a new, 
digital mobile technology, the Global 
System for Mobile communications, 
known as GSM. This offers several com¬ 
petitive advantages over Telecom’s net¬ 
work: better security (no need to worry 
about what industry wags call “Prince 
Charles’s problem” - eavesdropping) and 
international roaming, the ability to use 
the same phone in other countries that 
have adopted GSM (Australia and most of 
Europe). Trouble was that in order to de¬ 


An interesting effect of a deregulated environment 
is a constant clamor by new competitors 

for more regulation (to their benefit, of course). 


illegal. New Zealand’s Ministry of Com¬ 
merce officials have since provided the gov¬ 
ernment with a report on the Privy Council’s 
judgment, and a ruling on the matter is 
expected before the end of October. 

In May of this year, the two sides came 
close to settling the impasse on their own, 
but negotiations ultimately broke down. 
Telecom’s Deane claims Clear is not yet 
ready to enter the local market and is 
holding out for better terms. For his part, 
Clear’s CEO, Andrew Makin, has called 
upon the government to intervene to 
establish procedures for the resolution 
of disputes. Clear also wants the govern¬ 
ment to ensure competition by legislating 
a requirement for interconnection “on a 
fair and reasonable basis.” 

It is a position heartily endorsed by 
Keith Davis, Makin’s counterpart at Bell¬ 
South. “This is not a deregulated environ¬ 
ment,” Davis complains grimly. “This is an 
environment where the power of regula¬ 
tion has been passed to the incumbent.” 


ploy international roaming, BellSouth had 
to ask Telecom to provide the necessary 
authorization signals. Telecom’s engineers 
are said to have stalled, giving their mo¬ 
bile-phones colleagues time to patch to¬ 
gether a competing product. “Business is 
all about time,” fumes Davis. “The whole 
cornerstone of Telecom’s policy is delay.” 

Another thing that bugs Davis is the 
interconnect agreement that BellSouth 
signed with Telecom. “It’s unfair,” he says. 
“We’re a network operator, yet they charge 
us full retail rates for interconnect, while 
their resellers get a 20 percent discount 
for carrying calls.” This is not the level 
playing field that Davis claims the God- 
zone government promised BellSouth, 
whose market penetration remains very 
small. Davis’s complaints are echoed by 
another new entrant, international carrier 
Sprint, which in March wrapped up bruis¬ 
ing interconnect negotiations with Tele¬ 
com. “More active regulatory participation 
would be desirable,” said a Sprint 234 ► 
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◄ 232 spokesperson, “especially in negoti¬ 
ating the interconnect pricing regime.” 

n n interesting side effect of a fully 
deregulated environment, it seems, 
is a constant clamor by new com¬ 
petitors for more regulation (to their 
benefit, of course). So far, the government 
has chosen to ignore them. 

But the concern is not limited to for¬ 
eign companies looking for a fast New 
Zealand buck. As sheep graze contentedly 
in front of satellite dishes out in Parapa- 
raumu, an affluent residential community 
about an hour’s drive from Wellington, 
Kiwi Cable’s managing director, Jack 
Matthews, is also fretting about compet¬ 
ing with Telecom New Zealand, the domi¬ 
nant player in his market. 

Kiwi - 50 percent of which is owned 
by United International Holdings, an 
aggressive international cable operator 


company’s image, or for the image of 
Godzone as a deregulated nirvana. 

If New Zealand’s unique deregulatory 
regime is to be preserved, then “all the 
issues must be resolved,” says Deane. 

On the interconnect issue in particular, 
he insists: “The only way people will 
believe that the deregulation model is 
successful is if there is competition 
in local access.” 

Not surprisingly, Deane would like to 
see competition for local access happen 
without government intervention. Yet 
even Telecom’s rivals do not want the 
government to intervene much. 

“What’s needed,” asserts BellSouth’s 
Davis, “is fine-tuning of what is basically 
a very good concept.” Jack Matthews 
agrees: “What we need is just a little bit 
more, but that last little bit seems awfully 
hard to get.” At the same time, Matthews 
is optimistic about the future. “Unlike in 
the US,” he says, “where public will and 
public policy are thwarted by powerful 


"It's disappointing to see CEOs carrying on 
like children. They'd better bloody put 

their minds to it, because this is their last chance." 


(based in the US) with telecom savvy - is 
planning to drop the “Cable” from its 
name as it builds a nationwide broadband 
communications network. To do so will 
require piggybacking on Telecom’s utility 
poles. “We have an agreement to put our 
cables on their poles,” says Matthews. “But 
what happens when we start offering tele¬ 
coms and they say, Get off?” 

The crux of the matter for all new mar¬ 
ket entrants is that competing effectively 
requires Telecom’s cooperation, which, as 
a publicly held company intent on maxi¬ 
mizing shareholder returns, the company 
has little incentive to provide. Telecom’s 
only real concern is that if rivals can 
prove the company is obstructing compe¬ 
tition, the government will be forced to 
step in and re-regulate the market. 

Telecom CEO Roderick Deane is sensi¬ 
tive to this possibility. In a country that 
reveres fair play both on the sports field 
and off, four years of high-profile legal 
battles have done nothing for the phone 


interest groups, in New Zealand the 
process is more responsive.” How will the 
process respond? Much depends on the 
attitude of the minister of communica¬ 
tions, Maurice Williamson. 

Williamson was not one of the original 
architects of New Zealand’s radical dereg¬ 
ulation, but he is one of its most passionate 
supporters. Since taking over as communi¬ 
cations minister in 1990, Williamson has 
played the role of a light-handed helms¬ 
man - an appropriately nautical meta¬ 
phor for this yacht-crazed nation and for 
a keen former yachtie like Williamson - 
holding the regulatory regime on course. 
“We’d never have got to where we are if 
we hadn’t had someone like Williamson 
driving us forward, arguing strongly for 
deregulation,” says Pat McCabe, a senior 
advisor on telecommunications policy at 
New Zealand’s Ministry of Commerce. 

Arguing strongly is something William¬ 
son does well. At high school, his big 
mouth kept getting him into trouble 236 ► 
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◄ 234 until a teacher suggested that he join 
the school debating team. This led natural¬ 
ly to an interest in politics. A lifelong lib¬ 
eral on social issues, Williamson joined 
the conservative Nationalists because they 
were the free-market party. At the Univer¬ 
sity of Auckland, where he majored in 
physics and math, Williamson displayed 
all the classic symptoms of nerditis, like 
blowing dinner dates because he couldn’t 
tear himself away from debugging code for 
an old IBM mainframe. Before his election 
to parliament in 1987, he worked for Air 
New Zealand Ltd. as a programmer. 

Williamson has carried his love of tech¬ 
nology into politics. He relishes his evan¬ 
gelical role as Godzone’s first Minister of 
Information Technology. “I’ve been a 
believer in the power of information from 
Day One,” he says. As proof, he delights in 
showing visitors the database-handling 
routines he designed for his Wellington 
office. Files store lists of his constituents 
and their interests so that, come election 
time, he can mail merge customized form 
letters to canvass their votes. When Bill 
Gates visited New Zealand before the 
release of Word 6.0, Williamson gave him 
some ideas for improvements to the soft¬ 
ware’s mail-merge functions. Williamson 
was gratified to note that many of his 
suggestions seem to have been imple¬ 
mented. “Of course, it was probably just 
coincidence,” he admits. 

A brisk winter morning in June - this 
is the Southern Hemisphere, remember - 
finds Williamson at an Auckland hotel 
kicking off a conference on the future of 
computing. The opening remarks give him 
a chance to air some of his favorite topics. 
Foremost among them is the Technology 
and Crimes Reform Bill, a recent initiative 
tabled by Williamson’s fellow Minister of 
Parliament and archrival, Trevor Rogers. 
Godzone’s answer to US Senator James 
Exon has proposed extreme measures to 
protect children from exposure to online 
pornography. The initial version of 
Rogers’s bill threatened not only to make 
Internet access providers responsible for 
monitoring all information they handle, it 
would also give authorities the power to 
take away the phones of parents who 
allowed kids to download undesirable 
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material. After considerable public furor, 
Rogers has claimed that further revisions 
would make access providers exempt from 
responsibility. But some remain skeptical. 

The misconceptions that obscure this 
high-profile populist issue exasperate 
Williamson. “We’re not asking the right 
questions,” he tells the conference audi¬ 
ence forcefully. “The question is not 
should we control access to the nasties, 
the question is can we.” 

Williamson knows perfectly well that 
regulating bit streams is not possible, but 
he frets that his fellow politicians do not 
understand the problem. “My parliamen¬ 
tary colleagues think that a byte is some¬ 
thing you take out of a sandwich,” he says. 
Later that morning in a limousine on the 
way to the airport, Williamson gets word 
over the mobile phone that his rival has 
resigned from the Nationalists and joined 
a much smaller party. This could mean 
the end of Rogers’s political career. Cer¬ 
tainly, that is what Williamson seems to 
think. “He’s dog tucker [dog food]!” the 
excited minister exults. 

With Rogers safely out of the way, 
Williamson moves on to explain his posi¬ 
tion on the Clear-Telecom interconnect 
impasse. As the dispute enters its fifth 
year, the minister’s patience seems to be 
wearing thin. “It’s very disappointing to 
see CEOs carrying on like little children,” 
he chides. “I’ve told them it’s in your inter¬ 
est to sort this out - you don’t want me to 
do it, because I’ll come up with an awful 
solution.” But though Williamson con¬ 
fesses he’s “hugely reluctant to do any¬ 
thing,” he also warns the litigants that 
“There’s very limited time left - you’d bet¬ 
ter bloody put your minds to it, because 
this is your last chance.” 

If New Zealand’s “light-handed” regula¬ 
tory regime does manage to pass this first 
major test, one consequence might be 
a lower public profile for the communi¬ 
cations minister. “I think the best thing 
people could have is to not know who 
the minister is,” Williamson says. Some¬ 
how it’s hard to imagine such a conspic¬ 
uous character becoming anonymous. 

On the other hand, a successful solution 
to the interconnect dispute might allow 
Williamson a little more time for his 
favorite late-night, nonsex pastimes - 
cutting code and surfing the Net. ■ ■ ■ 
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Marquee 

◄ 173 Rollo discovered that he couldn’t 
remember any of the names of people 
from his first year of college at Cornell. It 
was a traumatic year: he was stoned half 
the time, which led to viral pneumonia, 
which led to an F in Western Civilization. 
Eventually he switched schools. “I kind of 
pushed that year out of my memory. I 
could barely picture my old dorm room. 

I couldn’t come up with any names.” Mar¬ 
quee Ventures sent him to a psychiatrist, 
who contrived an immersion therapy that 
involved smoking hashish and reciting 
Rousseau. With time, she helped him 
recover about 30 names and faces of Cor¬ 
nell classmates. 

Those names went into a master data¬ 
base, called The Index, which contains all 
of the contacts of all of the partners, with 
brief bios of each contact. It’s reprinted 
each month, and each December one copy 
is leather-bound and locked under glass in 


capital is not, on the whole, a very intense 
business. Most of these guys burned out 
on a previous career; the rat race holds 
little appeal anymore. If they weren’t ven¬ 
ture capitalists, they’d be at home reading 
a Rloomberg screen, trying to get 20 per¬ 
cent return on their retirement savings. 
The older guys talk about how lucky they 
are to still be “part of the process,” that 
process being the movement of capital 
from those who have it to those who can 
put it to good use. One partner compares 
being a venture capitalist to being a node 
on the Internet: the cash can get from A to 
B a hundred ways, traveling connection to 
connection. Investment banking, on the 
other hand, is like America Online: money 
has to go through this big bottleneck dom¬ 
inated by a few New York syndicates. 

The Marquee offices reflect this egali¬ 
tarianism. Every office is exactly the same 
size. There’s one receptionist for every six 
partners, but nobody gets a personal sec¬ 
retary. Similarly, there’s exactly one digital 


"Coders wonder - angels wonder: Is my love for this 
box of wires sensible? Or am I a rhesus monkey 

in a cage clinging to a piece of shag carpet?" 


the firm library. The Index is the closest 
thing Marquee Venture Partners has to 
intellectual property. For this story I was 
given open access to Marquee, but I 
wasn’t even let near The Index. Rollo has 
now contributed 538 names to The Index, 
but that’s not enough - one of the other 
gung-ho rookies has already contributed 
more than 1,100 names. 

I ask Rollo Duncan if /have been entered 
in The Index. 

“Oh, sure,” he laughs. Then, “Of course!” 

So I ask him if Jim Humes, the rabid 
inventor of the Talkman, will be entered 
in The Index. 

Rollo smirks. “We’d have to establish a 
special code for people like him.” 

hen I arrive at 10 o’clock the 
next morning, the Marquee 
parking lot is half empty. 
Partly this is because part¬ 
ners are out “laying pipe,” 
but also because venture 


videophone for every three partners, one 
toilet stall for every four partners, one Fran 
Tarkenton football (signed) for every five 
partners, and one small Rodin sculpture 
for every ten partners. This measurable 
equality is written into the firm-partner¬ 
ship agreement, and as such it means 
that the quantity of partners in the firm 
is limited to a number evenly divisible by 
6, 3, 4, 5, and 10. You do the math. 

Rollo spends this morning digging 
through the slush pile. Each week, Mar¬ 
quee receives 300 business plans. These 
are logged in by a receptionist, slipped 
into a manuscript box, and passed on to 
a rookie like Rollo, who stacks them up 
in his office until they become a huge 
cardboard bunker. Some people have an 
“In” box, while others have a “To Do” pile. 
Rollo Duncan has a “To Do” wall. 

“Guess who called this morning?” Rollo 
says, flashing a message pad. 

“Jimmy Stewart?” 

“Three times.” 240 ► 
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that runs from one lip, down under the 
burrito and over the other lip, where it 
snaps in place. By adjusting the strap, you 
raise the burrito as you eat. I am tempted 
to take this burrito-holder home for 
“focus-group analysis.” 

If you’re out there writing a business 
plan, I can give you some tips that will 
quickly make you look as if you are a sea¬ 
soned professional. One of the phrases 
you should include is “a 40 percent com¬ 
pound return on investment, with cash¬ 
out in three to five years.” It usually goes 
in the executive summary and on the pro 
forma financials, but squeeze it in wher¬ 
ever it fits. In domestic markets alone, my 
Mud Shampoo offers investors a 40 percent 
compound return, and your hair will grow 
back in three to five years. 

Another thing you can do is make up 
new catch phrases for your industry, 
which convey your boundless enthusiasm 
and the immense power of your thesaurus. 
A good word to mix in is “entertainment,” 
since media content is so hot right now. For 
instance, the plastic burrito-holder can be 
silkscreened with Disney characters, firmly 
planting the manufacturer in the “legume- 
tainment” business. Everyone wants to be 


Duncan, Still got the jaggies. Lacks ... what s 
the word I’m looking for? It was ’93. Sili¬ 
con fever! Partners were worried we were 
stodgy, we were out of touch with the young 
hotshots of tomorrow. Rollo was the answer. 
So far, Rollo’s just been the question.” 

I ask him if Rollo is wasting his time 
reading business plans. 

“They’re obsolete as soon as the ink is 
dry. You want to understand venture capi¬ 
tal? All you need to know: sperm.” 

Sperm ? 

Grissom rolls his tongue through his 
mouth like he’s playing with an ice cube. 
He refuses to use the brakes on his car, 
preferring to downshift. “Two styles of 
people: guys and gals. Females, what? 
They caretake. They nurture. Men, what? 
They squirt and move on. So, business 
start-ups - same thing. The entrepreneurs 
who run businesses? They’re like women. 
Caretakers. Venture capitalists, though? 
Gigolos. Roosters. Seed capital. Get it?” 

I’m checking the batteries in my tape 
recorder. “You’re never tempted to cross 
over, to join the start-up?” 

“I sit on their board. That’s more than 
enough. I got my visitation rights, but I 
don’t have to exercise them. Some guys, 
though. Pussy whipped. Not cut out for VC.” 

I kind of like Colin Grissom’s manner of 
speech. It’s not very refined, but it conveys 
authority and experience. I can imagine 
him marching into some programmer’s 
garage, ripping off his sunglasses, and pro¬ 
nouncing, “Me. Tarzan. You. Jane.” 

We pull into a bicycle shop in Mountain 
View. I guess milk run doesn’t mean 242 ► 
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◄ 240 lunch; we’re here to check on that 
exercycle video-racing system, SpinCycle, 
which is being developed by some of the 
shop mechanics. We trot into the back 
room where the system is running on a 
few microcomputers. The long-promised 
alpha version has suffered recent delays. 
Grissom introduces me as “an interested 
second-round investor,” then accuses the 
master mechanic of fabricating bugs in 
order to hold out for more stock options. 
Grissom believes that if the options are 
granted, the bugs will suddenly vanish. 
The master mechanic doesn’t deny it. The 
mood is very intense, but I’m ready to eat 
a napkin. I kind of space out. I get the idea 
- I’m not exactly sure how this comes to 
me - that Marquee invested in the stand¬ 
alone units first, and when that wasn’t 
performing at 40 percent compound 
return, they ordered this guy to create an 
online racing system linking exercycles at 


around the office has grown fearful. 
“They’re thinking, 'obsolescence.’ Exam¬ 
ple: We funded development of EGA 
screen technology. But EGA is what? 

It’s obsolete. So, is it possible venture 
capital is obsolete, too? That’s one of their 
phrases - ‘Is it possible?”’ 

Grissom starts talking about angels, 
the new source of money in the Valley, 
the “alternative” - he says the word with 
scorn, adding, “as if money were rock 
music.” He goes on, “So many engineers 
made a bundle in the ’70s in hardware or 
in the ’80s in software. Plain oP joes, now 
sitting on a wad of cash. Turning 50 - a 
half century. The desire to be young again 
occurs at the same time they wonder, 
‘What am I going to do with all this mon¬ 
ey?’ Two problems, one solution: invest in 
start-ups. Do you think they care about 
the ROI or exit strategy? They’re thinking 
one thing: endless youth. Here, take my 
wallet, take my bank account, build me a 
CD-ROM that gives me a woody.” 


The best way to get $3 million from Marquee is to have 
put $5 million in Marquee before you quit your 
job as CEO of a Fortune 500 disk-drive manufacturer. 


health clubs around the country. On top of 
all this, the master mechanic pledged his 
bicycle shop against the software deal, 
and now, as if he already owns the shop, 
Colin starts questioning the inventory 
levels of the bike shop, arguing that the 
flywheels which have sat on the shelf for 
over a year can be returned to the manu¬ 
facturer and special ordered when need¬ 
ed. And then I realize what’s really going 
on: Colin Grissom is a thug! He’s the guy 
the firm sends out to do the dirty work! 
That’s why he used to be a lawyer - he can 
attach liens, impound assets! 

Colin, why don't you and Mister Mud 
Shampoo take a little ride down to the 
County Assessor's office? 

On the way back to the office, Colin 
Grissom just about confesses to me that 
his role around the firm has evolved into 
being the heavy. He accuses the partner¬ 
ship of being too gentlemanly and not 
being able to cut its losses. According to 
Grissom, in the last two years the mood 


When he says this, I’m thinking that if 
they ever make a movie about a venture 
capitalist, they’ll get A1 Pacino to play 
Colin Grissom. 

“Entertainment. My god, where did all 
that come from? Who saw that coming?” He 
takes a deep breath through his nose, as if 
resigning himself to something he’d rather 
ignore. “Coders wonder - angels wonder: 

Is my love for this box of wires sensible? 

Or am I a rhesus monkey in a cage clinging 
to a piece of shag carpet? Entertainment is 
a way to get normal society to love their 
box of wires. But can it be done? Turn 
code into tears?” He shrugs. “Macbeth is 
just one letter after another. Straight 
ASCII. Input: bits. Output: transcendence.” 

I ask Colin if venture capitalists aren’t 
similarly tempted to invest in entertain¬ 
ment. He explains that VC stays away from 
entertainment because it’s not a two-stage 
investment. In a two-stage investment, 
you get a million dollars to invent the pro¬ 
duct. If it works and there’s a market, 244 ► 
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◄ 242 you get another five million to 
“ramp up” production. The two-stage pro¬ 
cess allows you to cut your losses after the 
first million, when you’ve spent only one- 
sixth of the total. It gives investors a sense 
of having “saved five million.” With enter¬ 
tainment products, the entire investment 
is spent getting to gold master. It may still 
only be one million invested, but they nev¬ 
er get to save that Jive million. 

Colin Grissom believes his partners’ fear 
that angels will replace VC is “complete 
horsepucky.” He predicts the angels will 
get burned by a deal or two and go back to 
Treasury bonds within two years. 

“With their testicles packed in ice,” he 
adds, a moment later. 

O ver the next few days I spend 
time with different role play¬ 
ers from around the firm. For 
some, their role is knowledge 
expertise in biochemistry or 
materials engineering. For 
others, it’s hard-core business experience 
in wholesale distribution or overseas 
manufacturing. They each bring some¬ 
thing to the table. The table is in the 
conference room, and you’ve never seen 
anything like it. A perfect circle, it seats 
all 60 partners. The slice of 2-inch Italian 
marble was flown in by helicopter. 

My favorite role player is an old guy 
they fondly call The Wart. In the ’70s, The 
Wart crossed over. He bought a business 
that refurbished the plastic shell of stan¬ 
dard AT&T rotary-dial telephones. The 
30-employee assembly line used a lot 
of paint and wax. One night, the ware¬ 
house burned. He tried to save it, but was 
burned horrifically, leading to his nick¬ 
name. Three times a day he applies a jelly 
salve to his eyebrows. 

Around the firm, The Wart is legend. 

His tale serves to caution partners from 
crossing over and leaving the firm - his 
presence reminds them of what can hap¬ 
pen if you get too involved in a business. 
Since his return to venture capital, The 
Wart has prospered. In 1984, he became 
mildly famous for his Manweight Theory 
of Analysis. Until that time, venture capi¬ 
talists always asked themselves, “How do 
I know when I’ve studied the investment 
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enough?” The Wart’s elegant little method 
was that for every million dollars invest¬ 
ed, you had to stack up paper equal to 
your own weight. It was more of a rallying 
cry than an actual theorem, equivalent to 
patriot troops of the American Revolution 
being told, “Don’t shoot until you see the 
whites of their eyes.” In other words, 
“You’ve never done enough analysis.” The 
Manweight Theory became a popular 
mass-market paperback. 

One day Rollo and I caught The Wart in 
the middle of performing a very tricky and 
unstable procedure - an equity valuation 
of SpinCycle, the exercycle-videorace com¬ 
pany. He had the company’s financials in 
front of him, and he was running various 
ratio tests when we interrupted his con¬ 
centration. SpinCycle will be out of cash 
by the end of the month and needs anoth¬ 
er round of financing - but Marquee will 
fork over more cash only if their original 
investment has gone up in value. The Wart 
believes he can prove that it has. His plan 
involves spinning off some of SpinCycle’s 
code as a shrink-wrappable authoring tool 
for road-racing games. He explained that 
any investment banker off the street can 
value a company by multiplying earnings, 
but only seasoned venture capitalists can 
value companies with negative cash flows 
operating in unestablished markets. 

“Go ahead, give it a try,” he says confi¬ 
dently, pushing his stack of paper toward 
Rollo. “See what you come up with.” 

Rollo takes up the green pen and studies 
The Wart’s scribbles. Looking over Rollo’s 
shoulder, I can’t make any sense of it. It’s 
been 10 years since I sat in an economics 
class. A bead of Rollo’s sweat drops on the 
page, blurring one of his notes. The Wart 
chuckles at his agony, then gets up and 
leaves the room. Rollo works through the 
math, but slowly - and his lips are mov¬ 
ing. It’s not a good sign. Then I remember 
that the original investment was $500,000, 
and a 40 percent return on that for two 
years would be, let’s see, eight tens plus 
two hundred to the seven hundred, add 
three zeroes - “Seems to me the company’s 
worth about $980,000,” I whisper. 

Rollo looks at me. I show him my crude 
methodology. 

“You can’t just do it that way,” Rollo says, 
with some scorn. He bends back over the 
paper. I’ve broken his concentration, 246 ► 
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◄ 244 and he has to back up several steps. 

The Wart leans up against the doorjamb 
of his office, a paper cup of water in his 
hand. “Got something yet?” 

Rollo puts the pen down. His eyes drift 
back down to my methodology. “Just shy 
of a million,” he says, guessing wildly. 

The Wart’s jaw drops. He studies Rollo 
for a moment, his eyes narrowed. Then he 
relaxes. “That’s about what I got, too,” he 
says, then takes a sip of water. 

t all the venture capital firms 
along Sand Hill Road, part¬ 
ners’ meetings are held on 
Mondays, in keeping with 
scientific experiments re¬ 
garding decision making and 
mental attentiveness. Study after study 
(commissioned by the VCs) has concluded 
with statistical significance that Mondays 
are the worst day of the week to play golf. 
Club selection is overconfident and putts 
are rushed. In 1982, a coalition of venture 
capitalists took their irrefutable test 
results to the rules committee of the near¬ 
by Stanford University Golf Course and 
argued for a “Monday adjustment” to the 
handicapping system. To their complete 
shock, they were turned down. The Wart 
recalls, “I don’t even think they read the 
studies. Their response was, 'Well, if your 
score’s worse on Mondays, then don’t play 
Mondays!’ - as if I could just skip bunker 
holes because I’m bad with a sand wedge.” 

Today’s meeting begins with an approval 
of the previous week’s minutes, then atten¬ 
tion to a few internal matters. One partner 
gives an update on the efforts to raise 
the $50 million for the new fund. Most of 
the $50 million, it seems, will come from 
publicly held companies that Marquee 
invested in years ago, when those firms 
were start-ups. It’s a form of tithe, or colo¬ 
nization, and all transactions are recorded 
in The Index. What goes around comes 
around. Without a doubt, the best way to 
get $3 million from Marquee to pursue 
your idea is to have invested $5 million in 
Marquee before you quit your job as CEO 
of a Fortune 500 disk-drive manufacturer. 
If you were never the CEO of a Fortune 
500 disk-drive manufacturer, then any 
other sort of Fortune 500 company will 


suffice. The second-best way to get $3 mil¬ 
lion from Marquee is to already have got¬ 
ten $3 million from Kleiner, Perkins. This 
is the “Let them eat cake!” foolproof sys¬ 
tem, and it safeguards Marquee from 
investing in people who really desperately 
need the money. 

Fifteen minutes of today’s meeting is 
allocated to a discussion of what to do 
about Colin Grissom’s latest maneuver. 
Apparently, the master mechanic at Spin- 
Cycle wasn’t too happy about adapting his 
proprietary platform into an authoring 
tool. Grissom, in return, stole the master 
mechanic’s toupee in order to keep him 
from going out until the program is fin¬ 
ished. The dark-haired toupee lies in the 
middle of the table. Opinion around the 
table is divided, and the debate exceeds its 
time allocation. By charter, all partnership 
decisions at Marquee must be unanimous. 
Someone moves to table the resolution 
until the next week, but this motion fails by 
three votes. Another partner moves to buy 
the master mechanic a hat. Grissom is in 
favor of plucking one hair from the toupee 
for every day the beta is late. Finally, una¬ 
nimity is reached when The Wart moves 
to chop the toupee into thirds, then mail 
back each third as milestones are reached. 

Eventually we get around to the presen¬ 
tations from the entrepreneurs. They usu¬ 
ally last 20 minutes each and are followed 
by questions from the partners. There is 
no schedule, so the trick to these presenta¬ 
tions is ending them concisely. At some 
point shortly after each presentation, all 
of the partners suddenly run out of ques¬ 
tions to ask. It’s uncanny. I suspect Gris¬ 
som is giving a secret hand signal, and 
during a break I ask Rollo Duncan if that 
is the case. “Watch The Wart,” he answers. 
“When he takes his dentures out and 
drops them in his water glass, we’re sup¬ 
posed to cut it short.” 

After the break, to our complete shock, 
Jim Humes - the Jimmy Stewart imper¬ 
sonator - walks into the room and takes a 
place at the table. He’s being sponsored by 
the new partner from Kmart. It looks like 
the new partner is going to embarrass him¬ 
self terribly. I can barely watch. But as 
Humes speaks, he doesn’t emphasize Jim¬ 
my Stewart or go to his ThinkPad. Instead - 
get this - in order to properly synthesize 
Stewart’s voice, Humes has stumbled 248 ► 
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◄ 246 upon a revolutionary “soundfont” 
technology. “A standardized filter translates 
written English into vector-based phonetic 
syllables,” he explains. This dramatically 
reduces the memory requirements versus 
bitmapped sound. “You apply a famous 
voice to the phonemes the same way you 
apply Helvetica Bold to ASCII.” A chuckle 
goes around the room when Humes taps 
into his ThinkPad and out comes, “Say, 
fellas, you wouldn’t know where a fella 
could get a drink of water, do you?” 

Humes predicts that within two years 
his English-to-phoneme conversion sys¬ 
tem will be as prevalent as Type 1 Post¬ 
Script. Still, though, the partners are 
nonplussed. They don’t have many ques¬ 
tions. Humes is sweating. Groping for 
anything, he says what turn out to be mag¬ 
ic words: “I need half a million dollars 
and a few quality introductions. If I get a 
distribution deal, then I’ll need another 
three million to build out the voice library. 
If I don’t get the distribution or somebody 
else beats me to market, then, well - I 
won’t need your three million.” 

They can save three million! It’s not 
like saving a full five million, but it’ll do. 
Somebody pours Humes a glass of Pelle¬ 
grino. One of the partners asks if Humes 
can do Rod Serling of The Twilight Zone. 
Another asks him to do William Shatner. 
There is a round of bad imitations for a 
couple minutes. It looks like The Wart is 
grabbing at his denture, but it turns out 
he’s drying his upper lip to offer his own 
Rod Serling impersonation - “A seemingly 
innocent burning building...” 

When they finally kick Humes out of the 
room, Grissom returns the conversation 
to a serious tone. “I don’t give a fuck how 
good his idea is. We don’t know this guy 
from Adam! Since when do we invest in 
people who just walk in the front door?” 

The Kmart guy admits that Humes 
called him out of the blue, and that they’d 
never met before that morning. He won¬ 
ders if they can’t “buddy up” Humes with 
a businessman they know and trust. 

Grissom continues: “Of course he’ll use 
the buddy system. But hell - even if we 
syndicate shares in this deal to KP or 
Mayfield, this is against all principles!” 

Somebody else agrees. “He’s got a great 


product, but what does that have to do 
with anything?” One of the partners who 
did a decent William Shatner stands up. 

“If we don’t invest in this guy, he’ll end up 
with angel money for sure. Heck, if he got 
in our front door, he could just as easy get 
a meeting with Adobe or Apple and have 
his own division by next Monday.” 

This creates a flurry of responses. Nobody 
wants to see Humes get angel money. 
Momentum builds on Humes’s behalf, but 
Grissom is intractable - “He’s not getting 
my vote unless somebody here can testify 
on his behalf. Hasn’t anybody here met 
this guy before?” 

There’s a moment of silence. Rollo Dun¬ 
can fidgets in his seat. He looks to me, for¬ 
lorn, his jaw tight with anguish. I avoid 
his eyes. With a great sigh of despair, Rollo 
pushes back his seat and stands up. 

“I can vouch for him,” he says. 

P ostscript: To do the fact check¬ 
ing for this article, I revisit 
Marquee Ventures one last 
time, in early August. By now, 
Rollo has moved his office. “All 
the offices are the same, but 
some are more same than others,” he says, 
winking. It turns out that just three weeks 
after Marquee put their half million in 
Humes, they flipped the technology to IBM 
for four million. Rollo’s contacts are paying 
off all over the place, and his illuminating 
suggestions for lower-cost technical sup¬ 
port no longer fall on deaf ears. Now Rollo 
Duncan is hot on another company, this 
one founded by two of his fellow students 
from the business school. His classmates 
have created a new venture capital firm, 
but not as a partnership - it’s a corporation, 
and it’s looking for money. Marquee has 
pledged 20 percent of the funding. This 
seems ridiculous - a venture capital firm 
investing in, of all things, another venture 
capital firm? - but Rollo assures me that it 
meets all their significant criteria, and in 
many ways is “a perfect investment” for 
Marquee. “We see venture capital as a real 
growth industry,” Rollo says. “And we want 
to make sure we get a piece of the action.” 

He puts his head back down to his work, 
signaling my time is up. As I’m leaving, I 
look back through his glass door one last 
time. Rollo Duncan, unsung pipelayer, 
reaches for the phone. ■ ■ ■ 
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Danbury Printing & Litho, Danbury, Connecticut, 
a Banta Corp. subsidiary. 

Color separations are made on a DS America 608 scanner 
linked directly to a 10-track Scitex system. Preliminary color 
corrections are performed on a Scitex Imager and proofed 
on the paper stock using a Kodak Approval digital color¬ 
proofing system. Additional electronic prepress is performed 
in-house at Wired, using scans from the DS America 608, 
UMax UC 1260, Nikon Coolscan, and Kodak PhotoCD. 
Composed QuarkXPress pages are converted to PostScript, 
which is then translated into Scitex language using VIP 2.6 
and sent through Gateway Tools 2.0 to the Scitex system's 
Micro Assembler. Composed digital proofs are submitted 
for final approval. Final film is plotted on a Scitex Dolev. 
Printed on a Harris-Heidelberg M-1000 web press. 

Printed on paper from Blandin and Repap/Midtec. 
Cover: 80# Lithofect Plus Dull Cover. 

Text: 45# Intrepid Low Glare. 

Musical performances (local unless otherwise noted) 
we saw while not working on this issue: Buckethead 
and the Deli Creeps; Patsy Cline and the Memphis G-Spots; 
Demolition Doll Rods; David Hegarty, organ player; Jesus 
Christ Superstar; the Mermen, Sharkbait, and 3 Day Stubble 
at Burning Man in Gerlach, Nevada; Youssou N'Dour at his 
club in Senegal; Reverend Horton Heat; San Francisco 
Symphony conducted by Michael Tilson Thomas perform¬ 
ing works by Ives, Schonberg, and Beethoven; Patti Smith; 
Stomp; Supersucker; Teenage Fanclub; the Young Gods. 
Drugs of choice: Cinzano, El Gato Negro red wine, 
fire, ginkgo, Larium, lavosh, Lithonate, Necco 
wafers, papaverine, prednisone, Visine, Zoloft. 
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Want to learn more about an advertised product, 
but can't find the e-mail address? Look here each 
month for information on how to get in touch with 
some of the companies advertising in Wired. 


Adobe hardware and software products and technologies that enable users to create, 
view, communicate and print electronic documents across platforms. 

Call 1-800-521-1976 for more information, or visit us at http://www.adobe.com/. 

Airwalk Airwalk shoes are really neat, for style and comfort they can't be beat! Call 

(800) AIRWALK to find out more about Airwalks. They're the jim-dandiest shoes in town! 

Aura The Aura Interactor Cushion adds the sensation of feeling to CD-Roms, 

television, videos, music and video/computer games. For a retailer near you, 
call (800) 909 AURA. 

tathay Pacific Airways Cathay Pacific provides ultra high-quality 
air service to Asia from Los Angeles. Visit the Cathay web site at 
http://www.cathay-usa.com/ and you could win 1,000,000 frequent flyer miles. 
Cathay Pacific. The heart of Asia. 

Craathra Labs, Inc. Creative develops, manufactures and markets a 

family of sound, video and communications products for IBM-compatible PCs. 

The Sound Blaster platform produces high-quality audio for entertainment, 
education, music and productivity applications. Call (800) 998 5227 or visit us 
at http://www.creaf.com. 

Fujitsu Microalactronics Fujitsu's complete family of integrated, ultra¬ 
portable PC cards offer a wide range of capabilities including multimedia, LAN 
and high-speed communications. Call (800) 642 7616 or visit us at 
http://www.fmi.fujitsu.com. 

Intarnat Shopping Notworkwire in to one of the most exciting 

and convenient shopping trips of your life. Not tearing bags. No crying kids. 

No salespeople working on commission. ISN can be reached at info@internet.net, 
http://www.internet.net, or (415) 842 7400. 

Motorola, Wiroloss Data Group Providers of wireless data communica¬ 
tions products, including wireless communicators, wireless PCMCIA and radio pack¬ 
et modems and software. Visit us on the Web at http://www.mot.com/wdg/, 
or call (800) 8 WIRELESS. 

Nintendo Virtual Boy™ is a 32-bit, 3-D game system featuring phase linear array 

technology, digital stereo sound, two high-resolution visual displays and 3-D graph¬ 
ics that immerse you in the game. Experience the difference a dimension can make 
at http://www.nintendo.com/. 

SkyTol The best single source to meet your company's paging and messaging 
needs. SkyTel's newest service, SkyTel 2-way SM , offers guaranteed message 
delivery and the ability to respond directly from your pager. Call (800) 815 2723 
for more information. 
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Message 29: 

Date: 11.1.95 

From: <nicholas@media.mit.edu> 

To: <lr@wired.com> 

Subject: 

Like dogs, laboratories age considerably 
faster than people. But while dogs age at 
a factor of seven, I would say labs age at a 
factor of 10, which makes the MIT Media 
Lab 100 years old last month. When we 
officially opened our doors for business in 
October 1985, we were the new kids on the 
block, considered crazy by most. Even The 
New York Times called us "charlatans." While 
I was slightly hurt at being referred to as "all 
icing and no cake," it secretly pleased me 
because I had no doubt that computing and 
content would merge together into every¬ 
day life. Now, 10 years later, "multimedia" is 
old hat. The term appears in the names and 
advertising jingles of some of the most staid 
corporations. But becoming part of the 
establishment is a lot less fun than experi¬ 
encing the risk and abuse of pioneering. 


So, how does a lab avoid sclerosis? How 
do we move into high-risk areas of the 
future after receiving acclaim and recogni¬ 
tion for our past? The answer is intimately 
tied to the nature of a research university - 
an institution that is both a liability and an 
asset when you're doing research. The lia¬ 
bility is tenure, which guarantees lifetime 
employment for faculty, some of whom have 
long forgotten their creativity. The asset is 
students. I'm fond of telling people that I 
run a company with 300 employees and 
20 percent turnover each year. But it's not 
just new faces. The incoming lot are always 
between 16 and 25 years old, even though 
the rest of us get older each year. That 20 
percent churn is the fountain of youth. 

Fishing for new ideas 

Where do new ideas come from? The 
answer is simple: differences. While there 
are many theories of creativity, the only 
tenet they all share is that creativity comes 
from unlikely juxtapositions. The best way 
to maximize differences is to mix ages, cul¬ 
tures, and disciplines. This has been the 
model at the Media Lab since Day One and 
it keeps many of us from becoming stale. 


Being Decimal 

The faculty is a mix of artists, engineers, and 
scientists who collaborate instead of com¬ 
pete. In MIT style, undergraduates arrive 
without knowing the word "impossible." 
This keeps the graduates on their toes; they, 
in turn, keep the faculty lively. 

So, how do we stay fresh and do it all 
again? Think of fishing. You arrive at a pond 
that has never been fished; not surprisingly, 
you catch plenty. But as the number of lines 
grows, you will catch a lot less. One has to 
know when it's time to find a new pond. 

No, we don't drop everything and start 
working on cold fusion or a method for 
turning lead into gold. The change is as 
much an attitude as anything else. For 
example, there are 30,000 Americans over 
the age of 100. When these centenarians 
were studied, researchers found that diet, 


exercise, and healthy living were not the 
common denominator or prime force 
behind their longevity. Instead, in reverse 
order of priority: they were successfully 
coping with loss, keeping busy, and main¬ 
taining a positive attitude. I believe the 
same holds true for a laboratory. In our 
case, we are (barely) coping with the loss 
of Jerome Wiesner and Muriel Cooper (see 
Wired 2.10, page 100), everyone is extremely 
busy, and our optimism is contagious. 

Love is a better master than duty 

That's Einstein's saying, not mine. The many 
visitors to the Media Lab always see differ¬ 
ent value in different projects. What looks 
silly to one visitor may be construed as a 
fundamental breakthrough by another. But 
they all leave with one impression that leads 
to the same question: Why is everyone here 
so passionate about the work? 

One answer is that we are different from 
corporate labs, where researchers are usually 
told what to do, and projects are constantly 
evaluated against criteria that include every¬ 
thing but the passion of the researcher. If 
I had to define my job at MIT, I would say 
simply that I connect passions to companies. 


If one side of the equation contains faculty 
passion but no immediate corporate inter¬ 
est, I play Robin Hood. And companies don't 
mind. But if corporate need is not matched 
by faculty passion, I muster all my restraint 
and turn down far more money than we 
receive. The Media Lab could be 10 times its 
size if we were willing to do more work in 
video-data compression. We're not. That's 
the past, not the future. 

Things that think 

The future is about computer understand¬ 
ing. It's not about pixels, but objects. It is not 
about ASCII, but meaning. For this reason, 
an incredibly difficult problem like "comput¬ 
ers with common sense" is a major part of 
the future for the Media Lab. This is not a 
new problem, just a hard one. In fact, it's so 
hard it has been more or less dismissed as 
impossible. What better challenge is there? 

Another emerging theme concerns 
embedding computation into everyday 
objects that are first and foremost some¬ 
thing else - a doorknob, a pair of sneakers, 
a chair, a toaster. The purpose is twofold. 
One is to improve the "personality" of the 
object - make it do what it does better. 

The other is for the object to perform duties 
that were never intended but are suited to 
circumstance by thinking and linking. 

Consider your front door. Suppose the 
doorknob could recognize you as you 
approach and could tell the door to open so 
you wouldn't have to put down your pack¬ 
ages. That would be a worthy knob. It would 
be one whose "doorknobness" is distinctly 
enhanced. Now consider a telephone. Tele¬ 
phones should never ring. If you're not there, 
the ringing is useless. If you are there, you'd 
probably prefer the phone be answered 
by a digital butler. If that digital butler 
determines that the call should be passed 
through, perhaps the nearest object should 
alert you. And that might be a doorknob. 

You may or may not be convinced, but we 
are - sufficiently so to start a major new 
program called "Things That Think" on the 
occasion of our liOth birthday. An impor¬ 
tant component of the research is wearable 
computing. If this sounds silly to you, all the 
better. Ten years ago, "media convergence" 
was also considered silly. Tune back in when 
we are 20. Or rather, 200. mum 

Next Issue: Wearable Computing 
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Now, 10 years later, "multimedia" 
is old hat. The term appears in the nanru 
and advertising jingles of some of 
the most staid corporations. 
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PPH0T0: STEVE DOUBLE 




( 1 ) I hit Mt. Evans too 
late to catch the natural 
light that would make 
those ancient pines come 
alive. I decided to let the 
N70’s™ remarkable built- 
in speedlight help create 


the light I wanted. 

( 2 ) Even though I shot 
in manual mode, I relied 
on the 3D Matrix Meter. 
I then experimented in 
1/3 shutter stops for a 
more creative exposure. 


( 3 ) The speedlight’s 
Monitor Pre-flash and 5- 
segment TTL sensor gave 
me fill-flash to expose 
the foreground perfectly. 

It even triggered a wire¬ 
less SB-26, which I used 


for creative highlights. 

The N70 is the only cam¬ 
era with a built-in speed- 
light that works with all 
its meters and exposure 
modes to read a scene’s re¬ 
flectance. It allows me to 


match the impact of natur¬ 
al light in more ways than 
I ever imagined possible. 

Nikon , 

We take the world’s 
greatest pictures.* Yours. 



See the N70 at authorized dealers displaying this symbol. Call 1-800-NIKON-35 for your free N70 brochure. ©1995 Nikon Inc. 


AT 186,282 MILES 


PER SECOND 


UNDER THE RIGHT 
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IT CAN HAVE QUITE 


LIGHT HURTLES 


TOWARDS EARTH 


AN IMPACT. 


N70. THE ART OF MASTERING LIGHT. 





ABSOLUT GAZ. 

ABSOLUT" VODKA. PRODUCT OF SWEDEN. 40 AND 50% ALC/VOL (80 AND 100 PROOF). 100% GRAIN NEUTRAL SPIRITS. ABSOLUT COUNTRY OF SWEDEN VODKA & ijDGO, ABSOLUT, ABSOLUT BOTTLE DESIGN 
AND ABSOLUT CALLIGRAPHY ARE TRADEMARKS OWNED BY V&S VIN & SPRIT AB. ©1995 V&S VIN & SPRIT AB. IMPORTED BY THE HOUSE OF SEAGRAM, NEW YORK, NY. ©1994 STAN GAZ 

t . THOSE WHO APPRECIATE QUALITY ENJOY IT RESPONSIBLY. 











